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The relationship of the nervous system to peptic ulcer has been 
studied heretofore primarily with reference to the question of factors 
existing in the nervous system which play a specific role in production of 
the ulcer. The forceful reopening of the question of the neurogenic 
origin of peptic ulcer by the Balfour Lecture of Cushing,’ as well as 
subsequent reports, such as those by Grant,? and Masten and Bunts,* 
makes it clear that lesions in certain areas of the central nervous system 
may be directly related to the production of ulcer by pathologic altera- 
tion of visceral centers and pathways. In the present inquiry it was 
soon learned that the nervous system may take part in the total clinical 
picture which constitutes the syndrome of peptic ulcer in other ways 
than that of causation. It seemed probable that the nervous system 
must also be looked on as the site of pathologic changes traceable to 
strong, frequently painful, visceral afferent stimulation once an ulcer is 
established. The material selected for study constituted 14 cases of 
gastric and duodenal ulcer, in none of which autopsy revealed any grossly 
localized lesions of the brain. 

In 1830 Cruveilhier,* in his classic account of gastric ulcer, wrote: 
“The history of the cause of simple ulcer of the stomach is surrounded 
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by profound obscurity.” A glance at various theories of causation 
indicates that at present his remark is still true. Moller,® in 1911, 
reviewed the literature on the pathogenesis of peptic ulcer and cited 
335 references. This has since been multiplied several times. Some 
of the theories proposed to explain the origin of peptic ulcer are noted 
in the following account. 


THEORIES OF THE CAUSE OF PEPTIC ULCER 
NONNEUROGENIC THEORIES 


1. Secretory Abnormalities—All writers have apparently agreed 
that gastric juice plays a role by digestion of a previously affected 
area. Mere hyperacidity, however, is not essential, as Ivy and his 
collaborators ° produced ulcer by roentgen irradiation, which at the 
same time depressed gastric secretion. 


2. Vascular Lesions—vVirchow* suggested that ulcer results from 
circulatory disturbances in the veins and arterioles of the gastric sub- 
mucosa: (a) degenerative processes in the walls of vessels associated 
with congestion and thrombosis of the veins and arteries, or (b) throm- 
bosis of the portal vein leading to hemorrhagic erosions as well as 
chronic ulcers. Virchow expressed the belief that only a local cause 
can account for such a sharply localized lesion and interpreted the 
funnel shape of a gastric ulcer as further evidence of infarct. 


Experimentally, however, numerous investigators over many years 
have produced acute ulcers by various emboli, but all such lesions tend 
to heal. The chronicity requires some factor aside from mere temporary 
vascular obstruction. While acute and chronic arteritis and endarteritis 
are common in the neighborhood of gastric ulcer, it is probable that 
they are secondary to, rather than the cause of, the lesion.® 


3. Bacteria and Other Parasites—Various investigators have 
attempted to produce chronic ulcers by injection of molds and bacteria. 
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Much importance must be attached to the work of Rosenow,'® who 
ascribed the cause of peptic ulcer to focal infection. He observed a 
strain of nonhemolytic streptococci in the ulcer, while a similar strain 
isolated from foci of infection, such as the teeth or tonsils, when injected 
into rabbits produced gastric and duodenal ulceration. Although con- 
tradictory reports were made in 60 per cent of cases by McMeans** 
and Celler and Thalheimer,’? the view of Rosenow has been fruitful 
in affording stimulation to therapeutic procedures directed toward investi- 
gation and elimination of foci of infection. 

4. Disturbances of Internal Secretion.—Biedl,* Friedman ** and 
Mann and others ** have studied the relationship of the glands of internal 
secretion, especially the adrenal and thyroid, to peptic ulcer. Data on 
the question whether these secretions operate directly on the stomach 
or through the intermediation of the autonomic nervous system have 
not been sufficiently correlated to permit of satisfactory conclusions. 


5. Cytolysins—Bolton '* produced gastric ulcer by the injection of 
acytolytic immune serum prepared by immunizing heterologous species 
against an emulsion of cells of the gastric mucosa. 
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6. Ferments.—Kohler *" suggested that deficiency of antipepsin in 
the body removes the resistance to autodigestion of the mucosa of the 
stomach. In a study of 50 cases Orator ** was unable to confirm the 
hypothesis. 


7. Local Chemical and Mechanical Factors—In cases of acute alco- 
holism associated with severe vomiting, acute lacerations of the stomach 
were observed by Weiss and Mallory.*® In 1 instance a typical chronic 
gastric ulcer developed. The authors concluded that changes in pressure 
in the stomach during disturbance in the mechanism of coordinated 
motor activities which accompanied vomiting and continuous regurgita- 
tion of gastric juice over the mucosa of the cardia are the most signifi- 
cant factors responsible (case 8 belongs in this group). 


PSYCHOGENIC THEORIES 


The role of psychic factors has long been considered by internists as 
a predisposing cause of peptic ulcer. Thus, it is generally stated 
that “highly strung individuals are particularly susceptible to ulcers,” 
that mental and physical rest is recommended in the treatment and that 
recurrence may occur when the patient returns to his problems. 

Jelliffe and White *° pointed out the role of the physiologic responses 
of the viscera to fear and hate and suggested that conscious emotions 
may produce more temporary and unconscious emotions more lasting 
results. 

These ideas were elaborated in the application of psychoanalysis to 
the study of peptic ulcer by Alexander and his collaborators.** Alex- 
ander expressed the belief that gastric symptoms often appear in con- 
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nection with intense oral-receptive tendencies, the wish to be taken 
care of and loved, which usually is more or less repressed (page 509). 


In most cases the typical conflict-situation can be described as the rejection 
of strong oral-receptive tendencies on account of their incompatibility with the 
aspiration of the ego for independence and activity. In these patients the conscious 
attitude could be best verbalized as follows: “I am efficient, active, productive ; 
or I give to everybody, help people, assume responsibility, like to have people 
depend on me, like to be the effective leader and the self-sufficient, active or even 
aggressive personality.” At the same time we find in the unconscious exactly the 
opposite attitude; an extreme and violent craving for love and the need for 
dependence and help. These tendencies we find in most of our cases repressed 
and denied by the patient and associated with violent conflicts.?+ 


The preceding conclusions were based on a psychoanalytic study of 
9 cases, 6 of which were instances of duodenal ulcer and 3 of gastric 
neurosis. 

Many other authors have pointed out that pathologic disturbance in 
the stomach may result from emotional factors, although they have 
not attempted to describe precisely the psychologic situation or to find 
deep relations between certain types of emotional factors and certain 
types of physiologic processes.*? Here must also be mentioned the 
phases of the work by Cannon ** which indicated alteration in the 
gastrointestinal tract during emotion and the investigations of West- 
phal ** which emphasized that lability of the vegetative nervous system 
is characteristic of patients with gastric ulcer. 

Von Bergmann *° called attention to the probable influence of the 
vegetative nervous system in the formation of peptic ulcer and sug- 
gested the role of psychologic factors. Other authors, Alvarez ?**-* 
and Hartman,”* suggested that factors in personality are active in the 
causation of ulcer. According to Hartman,” ulcer is a disease of the 
civilized world and afflicts chiefly the striving and ambitious men of 
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Western civilization. Draper and Touraine *’ discovered typical conflict 
situations, in addition to manifest personality factors. Included in these 
studies were anthropologic measurements by Draper which pointed to 
the susceptibility to peptic ulcer in persons of the asthenic type. 
These views, then, taken as a whole, assume that ulcer is the end 
result of a previous chronic state of disturbance of the stomach and 
that gastric neurosis and gastric ulcer are intimately related. A psy- 
choanalyst finds an identical conflict situation in cases of functional and 
those of organic disturbance. In this connection it is interesting to note 
that Westphal ** found a similar type of constitution in cases of gastric 
neurosis and those of peptic ulcer and accordingly concluded that there 
was a causal connection between the two conditions; he even expressed 
the opinion that ulcer is an aggravating complication of the neurosis, 


NEUROGENIC THEORIES 


In 1841 Rokitansky ** distinguished two types of acute gastric ulcer 
from postmortem self digestion of the stomach: (1) a gelatinous 
softening, occurring in the newborn and associated with a demon- 
strable intracranial lesion, principally hydrocephalus (he here made the 
striking comment, which is remarkable in that it was made almost 
one hundred years ago: “Perhaps the proximate cause may be looked 
for in diseased innervation of the stomach, owing to a morbid condition 
of the vagus, and to extreme acidification of the gastric juice”), and 
(2) a form occurring in both children and adults in which “the parietes 
of the stomach are converted into a more or less saturated dark brown 
or blackish pulp.” Of the second type, the ulcer in one group of 
cases is associated with “acute affections of the brain and its mem- 
branes, and more especially with tuberculous meningitis at the base of 
the brain.” In another group it is associated with the “exanthematic, 
croupy and typhoid states, pyaemia, acute tuberculosis and acute cancer.” 
It appears that Rokitansky ascribed the ulcer in cases of the latter 
type to local vascular changes. 

The view of Rokitansky was soon obscured by the dominant author- 
ity of Virchow,’ who directed study to a purely local alteration in the 
stomach. The appropriateness of including the nervous system in an 
inquiry into such a puzzling visceral change, however, was never 
entirely forgotten by at least some investigators. 

Cushing,’ in his Balfour lecture, reexamined the views of Rokitansky 
and those who followed him and, by considering their observations in 
relation to recent studies on the representation of visceral function in 
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the brain and to the findings in a series of his own cases, reestablished 
the neurogenic theory on a basis of respectful consideration. Grant ? 
reported 2 cases of duodenal ulcer, in 1 of which the lesion was asso- 
ciated with a spongioblastoma polare surrounding the aqueduct of 
Sylvius and including both colliculi and in the other, with an ependy- 
moma in the roof and walls of the fourth ventricle and the adjacent 
portion of the cerebellum. The ulcers in these cases, Grant remarked, 
could not have been produced by agonal or postmortem changes, as blood 
appeared in the stool from seventy-six to ninety-two hours ante mortem. 
Masten and Bunts* reported 6 cases of demonstrable cerebral lesions 
associated with erosions and perforations of the upper part of the 
gastrointestinal tract. The lesions in these cases were abscess of the 
frontal lobe, acute encephalitis, tumor of the posterior fossa, tumor of 
the corpus callosum and hypertensive cardiovascular disease with hem- 
orrhage in the basal ganglia. Both Grant and Masten and Bunts found 
the explanation of the gastroenteric ulceration in involvement of the 
parasympathetic centers in the anterior portion of the hypothalamus. 

Investigations of the relation of the nervous system to peptic ulcer, 
however, cover a much wider field than is indicated by these recent 
clinical presentations. It appears best to divide these studies into those 
primarily related to (a) the cerebrum, (b) the diencephalon, (c) the 
vagal and sympathetic nuclei and their peripheral nerves and ganglia and 
(d) the plexuses of Auerbach and Meissner and their local nerve 
terminations. 

(a) The Cerebrum and Peptic Ulcer—lIt seems clear that the 
autonomic nervous system is influenced by the cerebral cortex. The 
numerous experiments of Pavlov ** can be understood only in terms of 
such an influence. Watts and Fulton *° advanced striking evidence for 
‘the influence of the premotor area (area 6) of the cortex on the gastro- 
intestinal tract. Having observed that fatal intussusception occurred 
spontaneously in 3 healthy monkeys in which the premotor area had been 
removed from both hemispheres, they obtained similar effects by care- 
fully controlled faradic stimulation of the premotor cortex in other 
experimental animals. Intussusception could not be obtained after the 
vagus nerves had been sectioned. The authors concluded that the 
representation of the gastrointestinal tract in the cortex includes both 
excitatory and inhibitory units. According to Mettler and his co-work- 


29. Pavlov, I.: Conditioned Reflexes, London, Oxford University Press, 
1927; Lectures on Conditioned Reflexes, New York, International Publishers Co.. 
Inc., 1928. 
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Cerebral Cortex to Intestinal Motility in the Monkey, New England J. Med. 
210:883, 1934. 
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ers,*' removal of the cortex of the frontal lobe alone is sufficient to 
produce disturbance in gastrointestinal function, as well as erosion of 
the gastric mucosa. 

In 1 of the 11 cases of cerebral disease associated with ulceration 
of the stomach reported by Cushing,’ involvement of a frontal lobe 
was present. In this case a large meningioma arising from the olfactory 
groove, exerting pressure chiefly on the right frontal lobe and implicating 
in its mass both anterior cerebral arteries, was associated with multiple 
hemorrhagic erosions of the stomach, esophagus and small intestine. In 
1 of the 6 cases reported by Masten and Bunts * an abscess of the frontal 
lobe was associated with perforated acute gastric ulcer; in another acute 
encephalitis, presumably with involvement of the frontal lobe, occurred 
with a perforated ulcer of the esophagus, and in the third a tumor 
extending from the inferior surface of the frontal lobe posteriorly and 
across the midline in the corpus callosum, was associated with a large 
gelatinous softening of the stomach, hemorrhage and perforation. 


(b) The Diencephalon and Peptic Ulcer—Experimental Studies: 
Erosions of the stomach were observed by Schiff (1845)** after uni- 
lateral lesions of the optic thalamus and cerebral peduncle, by Ebstein 
(1874)** after unilateral lesions close to the anterior corpora quadri- 
gemina and by von Preuschen (1894)** after lesions in the corpora 
quadrigemina, pons and fourth ventricle. Vulpian, Nothnagel, Ewald 
and Koch ** reported changes in the mucosa of the gastrointestinal tract 
following lesions in the thalamus. 

Burdenko and Mogilnitsky ** after destruction of the corpus sub- 
thalamicum noted loss of vasoconstrictor function. They obtained hem- 
orrhage, with consequent necrosis, in various tissues, e. g., the mucosa 
of the gastrointestinal tract. Under the influence of the gastric juices 


31. Mettler, F. A.; Mettler, C. C., and Culler, E A.: Effects of Total Removal 
of the Cerebral Cortex, Arch. Neurol. & Psychiat. 34:1238 (Dec.) 1935. Combs, 
J. D.; Mettler, F. A.; Spindler, J., and Mettler, C. C.: Disturbances in Autonomic 
Function Following Localized Cortical Ablations, Anat. Rec. (supp.) 64:11 
(March 25) 1935. 

32. Schiff, J. M.: De vi motoriae baseos encephali inquisitiones experimentales, 
Bockenhemii prope Francofurtum a. M., J. Ber-Levy, 1845. 

33. Ebstein, W.: Experimentelle Untersuchungen tiber das Zustandekommen 
von Blutextravasaten in der Magenschleimhaut, Arch. f. exper. Path. u. Pharmakol. 
2:183, 1874. 
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und Gynikologie in Berlin, Vienna, Alfred Holder, 1894, p. 359. 
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these necrotic areas were digested, producing erosions and acute ulcers. 
The latter occurred in typical places—the lesser curvature of the stomach, 
the pylorus and the duodenum. Burdenko and Mogilnitsky expressed 
agreement with Aschoff and many other investigators that the cause of 
localization of an ulcer in characteristic portions of the stomach and 
duodenum is to be sought in the organs themselves. (The gastric secre- 
tion tends to follow a definite path—Magenstrasse—over the mucosa 
of the stomach. It is along the course of this path that ulcers are 
most likely to occur.) 

It will be seen from this concept that Burdenko and Mogilnitsky took 
the position that the formation of some ulcers is the local expression 
of a widespread process of vasoconstrictor paralysis, ulceration occurring 
in the stomach because of the presence of certain physiologic factors, 
chief of which is the digestive action of the gastric juice. These authors 
also differentiated the ulceration following hemorrhage and necrosis 
without hemorrhage. Necrotic ulceration without hemorrhage occurred 
in cases in which the corpus subthalamicum was intact but in which a 
lesion had been made in the tuber cinereum, substantia nigra or strio- 
pallidal apparatus. They asserted that local necrosis of the stomach 
without hemorrhage, produced by lesions in the hypothalamus and con- 
tiguous areas, results from a disturbance of the physiochemical processes 
in the tissues, such as the mucosa of the gastrointestinal tract, which 
alters the resistance of the tissue so that necrotic formations occur with 
consequent digestion and ulceration. These ulcers of necrotic type may 
also bleed if the blood vessels are damaged, but Burdenko and Mogil- 
nitsky pointed out that such bleedings are of local character only and 
do not spread over the entire organ, as in the case of destruction of the 
vascular centers. As far as the chronicity of the ulcers is concerned, 
they suggested that erosions in more superficial portions of the stomach 
heal, while those in the deeper layers of the gastric wall possess slight 
tendency to heal. They also asserted that a relation exists between the 
cerebellum and sympathetic muscle tonus and that there may be a con- 
nection between the cerebellum and the subthalamic region, with conse- 
quent influence on general vegetative tonus. 

This fundamental work of Burdenko and Mogilnitsky ** and the 
classification of ulcers under two types, hemorrhagic and anemic necroses, 
have been further amplified in the recent work of Keller and his asso- 
ciates.°** Keller noted in dogs that a lesion placed bilaterally in the 
hypothalamus at the general level of the optic chiasm induced ulceration 


37. (a) Keller, A. D.: Protection by Peripheral Nerve Section of the Gastro- 
Intestinal Tract from Ulceration Following Hypothalamic Lesions, with Pre- 
liminary Observations on Ulceration in the Gastro-Intestinal Tract of the Dog 
Following Vagotomy, Arch. Path. 21:165 (Feb.) 1936. (b) Keller, A. D., and 
D’Amour, M. C.: Ulceration in the Digestive Tract of the Dog Following Hypo- 
physectomy, ibid. 21:185 (Feb.) 1936. 
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in the stomach. In a series of dogs, he sectioned only the vagus nerves 
and observed that acute hemorrhages occurred in the stomach of animals 
that were exposed to vigorous weather, while no such changes occurred 
if the dogs were given care in cages. Bilateral section of the sympathetic 
nerves to the stomach produced no evidence of gastrointestinal distur- 
bance in from twenty-four hours to two weeks after operation. Bilateral 
section of the vagus nerve, with lesions of the hypothalamus in the 
region of the chiasm, resulted in 9 of 20 suitable preparations in the 
production of hemorrhagic states of the stomach, but not in crater forma- 
tion. Bilateral section of the sympathetic nerves, with lesions in the 
hypothalamus, produced necrotic craters without hemorrhages in 13 
of 29 suitable preparations. Keller and D’Amour *” noted that ulcera- 
tions of the digestive tract occurred in dogs after removal of the 
hypophysis. The authors expressed the belief that in these instances 
the ulcer was precipitated by injury of the hypothalamus during the 
operative procedure. 

Watts and Fulton,** in a series of experiments in monkeys with large 
hypothalamic lesions, noted that in several animals gastric erosions or 
mucosal hemorrhage developed and that 1 animal died of a perforated 
duodenal ulcer. In a series of 63 animals used as controls, gastric ero- 
sions were observed in only 1 monkey without a hypothalamic injury; 
this animal had received daily injections of ephedrine after midthoracic 
transection of the spinal cord. The authors expressed the belief that 
erosions following lesions in the tuberal and supraoptic regions are due 
primarily to local ischemia incident to hyperactivity of the sympathetic 
vasoconstrictor mechanism of the intestine. Hoff and Sheehan ** fol- 
lowed this report with a further study from the same laboratory, based 
on observations after early killing of the animals. Of 16 monkeys 
in which the hypothalamus was injured, 5 showed multiple hem- 
orrhagic erosions in the mucosa of the body of the stomach. In 3 of 
the 5 experiments in which gastric erosions were present the stomachs 
showed considerable dilatation and atony, suggestive, but not conclusive, 
evidence of sympathetic activity. When the hypothalamus was examined, 
it was observed in all animals showing gastric erosions at autopsy that 
the lesions were small and confined to the tuberal nuclei. 

Beattie *° noted increase in peristalsis and secretion in the stomach, 
together with patches of hyperemia of the mucous membranes, on stim- 


38. Watts, J. W., and Fulton, J. F.: The Effect of Lesions of the Hypothalamus 
upon the Gastrointestinal Tract and the Heart in Monkeys, Ann. Surg. 101:363, 
1935. 

39. Hoff, E. C., and Sheehan, D.: Experimental Gastric Erosions Following 
Hypothalamic Lesions in Monkeys, Am. J. Path. 11:189, 1935. 

40. Beattie, J.: The Relations of the Tuber Cinereum to Gastric and Cardiac 
Functions, Canad. M. A. J. 26:278, 1932; Hypothalamic Mechanisms, ibid. 26: 
400, 1932. Beattie, J., and Sheehan, D.: The Effects of Hypothalamic Stimulation 
on Gastric Motility, J. Physiol. 81:218, 1934. 
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ulating the floor of the third ventricle ; these effects were abolished after 
section of the vagus nerve. 

Clinical Studies: Discussion from the clinical standpoint of the 
relationship of the diencephalon to peptic ulcer rightly begins with the 
classic work of Rokitansky,”* who, as previously indicated, noted asso- 
ciation of ulceration of the stomach with various lesions of the brain, 
chiefly at the base, and pointed out the possible role of the vagus system 
in their production. In 1868 Hoffman *' described a case of perfora- 
tion of the esophagus associated with a gummatous interpeduncular tumor 
with softening of the right half of the pons and medulla. In 1874 
Arndt ** reported a case of sarcoma of the meninges occupying the 
interpeduncular space at the base of the brain which was associated 
with softening of the stomach and numerous ecchymoses of the fundus, a 
condition which he ascribed to a reflex disturbance of vagus innervation. 
Later, Arndt **® reported the case of a man in whom autopsy revealed 
extravasations and hemorrhagic erosions of the stomach associated with 
a median cerebellar tumor compressing the corpora quadrigemina and 
medulla. 

Von Winiwarter ** reported 2 cases of fatal bleeding of the stomach 
following suboccipital operation for supposed cerebellar tumor. Ben- 
eke ** published the results of 293 autopsies on medical patients with 
gastric erosions and ecchymoses, 60 of whom presented intracranial 
disorders. Rossle *® suggested that ulcer is a secondary disease, pro- 
duced reflexly through irritation of the vagus nerve by a primary 
disease elsewhere. This led Hart ** to study the relation of peptic ulcer 
and remote disorders; he observed in 17 per cent of cases in his series 
that ulcer was associated with disease of the brain. Mogilnitsky,*? in 
1925, described 4 cases of intracranial disorder associated with gastric 
ulcer. Three years later his pupil Korst ** stated that Mogilnitsky had 
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observed a total of 8 cases of tumor of the midbrain or interbrain asso- 
ciated with peptic ulcer. He himself described 3 cases: In 1 case a 
tumor of the frontal lobe involved the basal ganglia, and degenerative 
processes were observed in the right hypothalamic nucleus on the corre- 
sponding side; in another an ependymal tumor of the fourth ventricle 
had compressed the nucleus of the vagus nerve and caused marked 
hydrocephalus, all the vegetative nuclei of the third ventricle being 
degenerated, and in the third hydrocephalus was associated with sclerosis 
of the brain stem and complicating meningitis. In all 3 instances hem- 
orrhagic erosions of the gastric mucous membrane were observed after 
death. Cushing,’ after clarifying the whole discussion by a more 
specific description of the gastric lesion associated with intracranial dis- 
order, concluded: 


The parasympathetic apparatus, in all probability, under normal conditions is like- 
wise strongly affected by cortical or psychic (Pavlov) influences. However this 
may be, direct stimulation of the tuber or its descending fiber tracts, or what 
theoretically amounts to the same thing, a functional release of the vagus from 
paralysis of the antagonistic sympathetic fibers, leads to hypersecretion, hyper- 
chlorhydria, hypermotility and hypertonicity, especially marked in the pyloric 
segment. By the spasmodic contractions of the musculature, possibly supplemented 
by accompanying local spasms of the terminal blood vessels, small areas of 
ischaemia or hemorrhagic infarction are produced, leaving the overlying mucosa 
exposed to the digestive effects of its own hyperacid juices. 


(c) Relationship of Peptic Ulcer to Vagal and Sympathetic Nuclei 
and Their Peripheral Nerves and Ganglia.—Burdenko *° and his asso- 
ciates produced lesions in the cell bodies of preganglionic neurons in 
from the third to the sixth dorsal segment of the spinal cord in animals 
provided with a stomach fistula. Hematemesis followed by tarlike stools 
was noted. Pathologic examination of the stomach revealed hyperemia, 
hemorrhage into the mucosa and submucosal layers, erosion and acute 
ulcers of the mucosa. These tended to heal, but on the lesser curvature 
of the stomach they were likely to assume a chronic course. In long- 
standing conditions there were atrophy of the gastric mucosa and atrophy 
of the plexuses of Meissner and Auerbach. 

Burdenko *° also described the occurrence of peptic ulcer in 3 cases 
of lesions of the preganglionic cell bodies of the sympathetic chain in 
from the third to the sixth dorsal segment: In 1 case there was diffuse 
neurofibromatosis with involvement of the fourth thoracic segment ; in 
the second, an inoperable intramedullary tumor, and in the third, an 
intramedullary tumor in from the fourth to the seventh thoracic segment, 
removal of which was followed by disappearance of all phenomena of 


49. Burdenko, N.: Der Einfluss des Nervensystems auf pathologische Zustande 
des Magen- und Darmkanals, Ztschr. f. d. ges. Neurol. u. Psychiat. 148:343, 
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ulcer. In the last case, within a year and a half there was recurrence 
of the tumor, followed by a second operation, which resulted in the 
patient’s death. At autopsy a cicatrized peptic ulcer was noted. The 
more recent work of Keller *’ has already been described. 
Gundelfinger °° tried to produce gastric and duodenal ulcer by stimu- 
lation of the celiac ganglion. Burdenko remarked that, while Gundel- 
finger obtained no ulcer, Iseren and Zirone produced ulcerative processes 
in 60 per cent of cases. A remarkable case was recorded by Burdenko. 


The patient, who had previously been wounded with shrapnel, presented signs 
of chronic gastric ulcer. Gastroenterostomy was performed, and a fragment of 
shrapnel was removed from the celiac plexus. Complete recovery from the gastric 
complaints followed. 


Production of experimental lesions in the dorsal motor nucleus of the 
vagus nerve is attended with extreme hazard to life. Many clinical 
reports have suggested the possibility of involvement of this nucleus 
in some cases of peptic ulcer. In 2 instances of acute peptic ulcer, 
Holler and Pollack ** observed foci of syphilitic inflammation in the 
reticular formation in the neighborhood of the dorsal motor nucleus of 
the vagus nerve, at the level of the caudal part of the fourth ventricle. 

While peripheral fibers of the vagus nerve have been the object 
of much investigation, there is considerable controversy about the results ; 
thus, Miiller,®* after calling attention to degeneration and inflammatory 
changes in the vagus nerve, as noted by Hauser, stated that they permitted 
of no certain conclusions. Finzi** and later Keppich,®** among others, 
reported cases of atrophic ulceration following resection of the vagus 
nerve. Alvarez,?** in the course of experiments pertaining to motility 
of the bowel, observed gastric ulcers in a large percentage of rabbits 
after bilateral vagotomy. However, numerous observers have reported 
negative results, so that the remark of Burdenko *® seems appropriate: 


Ulcerous processes of the stomach arise more easily from stimulation of the 
vagus nerve than from its destruction. 


Many interesting data on the nervous system in cases of peptic uleer— 
the patient’s chief complaints, the stream of distressing visceral afferent 
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stimuli playing on the central nervous system once an ulcer is estab- 
lished—are, for the most part, noted only by the clinician. I have 
found only one comment on this important subject. Loeper and Mar- 
chal °° expressed the belief that hypertonia of the parasympathetic system 
perhaps is not a causal factor of gastric ulcer but a secondary phenom- 
enon. They suggested that the hypertonia in turn affects gastric function 
and is responsible for the pseudotabetic gastric crises and enhanced 
acidity of the gastric juice. In this way the defensive powers of the 
gastric mucosa are reduced, and healing of the ulcer is impeded. 


(d) Relation of Peptic Ulcer to the Plexuses of Auerbach and 
Meissner and Their Local Nerve Terminations—The opinion is gen- 
erally held that changes in the nerves of the wall of the stomach in 
cases of peptic ulcers are secondary to the ulcer itself and result from 
various toxic and inflammatory factors associated with the lesion. Per- 
man °° observed that the nerves in the wall of the stomach were sur- 
rounded by increased perineural connective tissue; but that there was 
not any textural thickening of the endoneurium. He observed a few 
breaks in the continuity of the nerves caused by the ulcer ; inflammation 
of the perineurium was frequent, but obvious degenerative changes 
within the nerves were rare. Nicolaysen*’ noted similar lesions, and 
in the same year Askanazy ** made a new observation. He noted that 
alterations in the nerves adjoining a gastric ulcer are far from always 
being destructive; on the contrary, they seem to possess a marked 
tendency toward proliferative and regenerative activity. More recently, 
Okkels *° observed definite resistance to pathologic change on the part 
of nerves in the vicinity of the gastric ulcer. He noted inflammatory 
manifestations, most frequently perineuritis, arising apparently from 
ascending lymphangitis. He noted, too, the proliferative alterations of 
the nerve tissue proper and regarded them as central cicatricial neuromas. 
He pointed out that the perineuritis and involvement of the nerves in 
contracting scar tissue may cause pain and indicated that the neuromas 
may be the cause contributing to the chronicity of the ulcer. 

Hurst and Stewart * confirmed the observation of Okkels on the 
constancy of perineuromas and the rarity of intraneural inflammation 
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and edema. The myogastric plexuses of Auerbach and Meissner are 
reached with the muscular coat and participate in the inflammatory 
changes which occur therein. The ganglionic nerve cells show degenera- 
tive changes that vary greatly in intensity. Occasionally ganglionic 
nerve cells are seen embedded in the granulation and sclerotic tissue of 
the margin of the floor of the ulcer. Twigs of nerve fibers appear to 
be so resistant that they can often be seen passing almost unaltered 
through the floor of the ulcer to terminate in the zone of fibrinoid 


necrosis. 
MATERIALS AND METHODS 


The material available for pathologic study consisted of 14 cases of peptic 
ulcer from the medical services of the Cincinnati General Hospital and the Hamil- 
ton County Home and Chronic Disease Hospital; in 7 there was duodenal ulcer, 
in 6 gastric ulcer and in 1 gastric and duodenal ulcer. Complete autopsies were 
performed in all instances. In none of the cases used in this study was evidence 
of any grossly localized pathologic involvement of the brain presented. 

In all 14 cases, serial sections of the entire diencephalon were made and stained 
with Morgan’s iron alum hematoxylin. In 1 case serial sagittal and in another 
serial horizcntal sections were made; in the others serial frontal sections were 
cut. In many instances Mallory’s connective tissue stain and a modification of 
Bielschowsky’s technic were also utilized. In several cases repeated sections were 
made through various areas of the cortex of the frontal, the precentral, occipital, 
temporal and hippocampal regions, as well as thrcugh the cerebellum, pons and 
midbrain. The blocks of the diencephalon were in general large enough to include 
a survey of the globus pallidus, putamen and caudate nucleus. In 7 cases serial 
sections were made through the entire medulla and stained with Morgan’s iron 
alum hematoxylin. Occasional sections were stained with Mallory’s connective 
tissue stain. In 1 case, in addition to the preparations of the aforementioned areas 
of the brain and brain stem, sections of the thoracic portion of the spinal cord 
(from the third to the twelfth segment), the splanchnic and vagus nerves, the 
celiac plexus and the ulcer itself were prepared for microscopic study. In this 
case inspection of the entire reflex arc of the stomach and duodenum, both seg- 
mental and suprasegmental, was permitted. A quantitative estimation of cells of 
the hypothalamic nuclei according to the method of Morgan was carried out 
in 1 case. 


CASES OF PEPTIC ULCER IN WHICH AUTOPSY REVEALED 
NO GROSS LOCALIZED LESIONS OF THE BRAIN 
REPORT OF FOUR ‘CASES 

Case 1.—Chronic duodenal ulcer; perforation; peritonitis. 


History.—J. C., a white man aged 59, was admitted to the Hamilton County 
Chronic Disease Hospital complaining of intense pain in the abdomen. 


Physical Examination.—Distinct tenderness Was noted on palpation of the 
abdomen. There was some rigidity of the abdominal muscles. The blood pressure 
was 150 systolic and 100 diastolic. The pulse rate was 128, and the temperature, 
102.5 F. The heart presented no abnormalities except occasional extrasystoles. 
There was repeated vomiting. Urinalysis revealed nothing abnormal except a 


886 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


slight trace of albumin. Fluoroscopic examination showed increased density on 
the left side of the thorax, most pronounced at the base, with elevation and 
diminished mobility of the diaphragm. 

Course—The patient became extremely cyanotic, with a very rapid, weak 
pulse. Respiration became slow and gasping, and the patient died. Injection of 
epinephrine into the heart failed to produce any satisfactory result. 


Postmortem Examination.—Autopsy, performed by Dr. S. Schloss eighteen 
hours after death, revealed no external abnormalities. The principal anatomic 
diagnosis was perforated duodenal ulcer and acute generalized fibrinopurulent 
peritonitis. In addition, there were: pulmonary congesticn and edema; acute 
bronchitis; possible early lobular pneumonia; early visceral evidence of toxemia, 
and possible acute myositis of the diaphragm. 


Neuropathologic Examination—On macroscopic examination of the brain, 
after fixation in solution of formaldehyde, a diagnosis of cerebral congestion and 
edema, anomaly of the left vertebral artery and enlargement of the cavum septi 
pellucidi was made. 


Microscopic Examination: Material available for study included the ulcerated 
area of the stomach, the celiac plexus, vagus and splanchnic nerves, thoracic 
portion of the spinal cord (third to sixth segment), medulla, pons, midbrain, 
cerebellum and diencephalon and the cortex of the frontal, precentral, occipital 
and hippocampal regions. 


There was an increased amount of fibroblastic tissue in the subarachnoid space. 
The vessels of the pia mater were generally congested. The choroid plexus pre- 
sented stasis, with evidence of arteriosclerotic changes. Sections of the frontal 
cortex (areas 6, 8, 9 and 10), the occipital lobe (area 17) and the precentral 
gyrus (area 4) presented no striking abnormality. In all instances occasional cells 
showed a slight amount of swelling and chromatolysis. Sections through the 
hippocampus presented evidence of congestion, with ischemic alteration of the cells 
of Sommer’s sector. Sections through the diencephalon revealed numerous punc- 
tate hemorrhages, which were most marked in the superior and anterior portions 
of the hypothalamus at the level of the nucleus paraventricularis, especially in 
the region between the fornix and the hypothalamic sulcus (fig. 1). The hemor- 
rhages extended dorsad and caudad into the nucleus reuniens complex of the 
thalamus (fig. 2). Some cells in the hemorrhagic zone were destroyed; others 
showed diffuse chromatolysis and swelling and eccentric nuclei. The nucleus 
supraopticus, nucleus tuberis lateralis and nucleus tuberomamillaris presented 
numerous swollen and chromatolytic cells. The cells of the corpus subthalamicum 
and nucleus ruber appeared normal. The mamillary bodies presented a normal 
appearance, except for congestion of capillaries. The cell bodies of the globus 
pallidus, for the most part, appeared normal. The vessels of the putamen were 
congested, and there was some diapedesis. There was considerable perivascular 
edema in the vessels throughout the striatum, especially noticeable in the more 
medial aspects. Sections through the midbrain, including the superior and inferior 
colliculi, presented evidence of a moderate degree of vascular congestion, but no 
hemorrhage or diapedesis. 


Sections through the medulla revealed multiple punctate hemorrhages in the 
dorsal motor nucleus on one side at the level of a plane passing through the 
caudal part of the fourth ventricle and the inferior border of the cochlear root. 
Some cells of this nucleus, including those of the nucleus cardiacus nervi vagi 
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Fig. 1 (case 1).—Multiple hemorrhages are present in the anterior portion of 
the hypothalamus at the level of the hypothalamic sulcus. Morgan’s stain; 
magnification x 130. 


— — 


Fig. 2 (case 1)—Multiple hemorrhages in the massa intermedia of the 
thalamus, implicating the medial portion of the nucleus reuniens and a few cells 
in the inferior portion of the nucleus communis thalami, pars medialis. Morgan’s 
stain; magnification x 16. 
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(Malone), were obliterated by hemorrhage (figs. 3 and 4). Cell death, diffuse 
chromatolysis and an occasional shrunken cell appeared; at levels above and below 
the hemorrhages many normal cells remained. In the immediately contiguous 
hypoglossal nucleus the cell bodies were clear and distinct, and the blood vessels 
presented no noteworthy pathologic alterations (fig. 5). The blood vessels else- 
where throughout the medulla showed no evidence of hemorrhage. Diffuse 
chromatolysis occurred in many cells of the inferior olive. The nucleus of the 
tractus solitarius presented evidence of cell death and severe advanced chroma- 
tolytic changes. Definite evidence of chromatolysis appeared also in many cells 
of the nucleus of the descending root of the trigeminal nerve. The vessels of the 
cerebellum were moderately congested. The Purkinje cells presented a normal 
appearance. 


Fig. 3 (case 1)—Multiple hemorrhages involve a large portion of the dorsal 
motor nucleus of the vagus nerve. The contiguous hypoglossal nucleus presents a 
normal appearance. Morgan’s stain; magnification x 16. 


Sections through the thoracic portion of the spinal cord, segments 3 to 12, 
revealed marked enlargement of the central canal with an even layer of ependymal 
cells except in the ventral portion, where there was intense proliferation of the 
ependymal cells extending into the anterior commissure. This alteration of the 
central canal was most prominent in the fifth thoracic segment. The preganglionic 
cell bodies in the lateral horns of the spinal cord presented a normal appearance. 
The fiber pathways of the spinal cord, including the ventral and lateral spino- 
thalamic tracts, did not show any evidence of degeneration. Many of the cells 
ot the substantia gelatinosa Rolandi showed diffuse chromatolytic changes with 
eccentric nuclei and shadow cells. The cells of the anterior gray column and of 
the column of Clarke appeared normal. 

The fibers of the vagus and splanchnic nerves presented no abnormalities. 
Ganglion cells and their processes in the celiac plexus were normal. In sections 
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Fig. 4 (case 1).—Multiple hemorrhages are present in the dorsal motor nucleus 
of the vagus nerve. Various types of retrograde cell change may be seen in the 
cells of this nucleus; occasional shadow cells and some pyknotic cells are present; 
normal cells, however, remain. Compare with figure 5. Morgan’s stain; magni- 
fication, x 130. 


Fig. 5 (case 1).—The cells of the hypoglossal nucleus present a normal appear- 
ance. Slight shrinkage change has occurred. Morgan’s stain; magnification, x 130. 
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through the ulcer the ganglion cells in the plexuses of Auerbach and Meissner 
were shrunken, while in the immediate vicinity of the ulcer destruction of these 
ganglicn cells, fragmentation of nerve fibers, proliferation of the fine nerve fila- 
ments (neuromas) and inflammatory changes, with fibroblastic proliferation and 
infiltration with macrophages about the sheaths of the nerve fibers, were noted. 


Case 2.—Psychoneurosis; chronic duodenal ulcer; perforation; laparotomy; 
localized peritonitis; multiple pancreatic abscesses. 


History.—L. C., a white man aged 26, was admitted to the Cincinnati General 
Hospital complaining of abdominal pain, excessive sweating, nausea and vomiting, 
He stated that eight months previously he had had an acute gonococcic infection 
which caused him much anxiety and depression, and shortly thereafter an attack 
of severe pain in the epigastrium. Two weeks later he experienced another attack. 
A third attack occurred after several weeks; he then remained fairly well until 
about one month before entrance to the hospital. From this time there was 
increasing distress in the epigastrium. 


Physical Examination—There were marked emaciation and some cyanosis of 
the nail beds and dyspnea. The temperature was 100.6 F., the pulse rate 188, the 
respiratory rate 24 and the blood pressure 118 systolic and 82 diastolic. Fundu- 
scopic examination showed atrophy of the right optic nerve. The lungs presented 
no abnormalities. Examination of the heart revealed a systolic murmur over the 
entire precordium. There was generalized tenderness of the abdomen. Genito- 
urinary examination revealed chronic prostatitis and seminal vesiculitis. 


Course—Signs of peritonitis developed. There were vomiting of bright red 
blcod on one occasion and passage of tarry stools on another. An exploratory 
laparotomy was done by Dr. H. L. Fry. Approximately 4 liters of slightly turbid, 
straw-colored fluid was removed from the peritoneal cavity. On the lesser 
curvature of the stomach in the pyloric region was an irregular mass, plastered 
over with omentum, suggestive of a well walled-off, perforated ulcer. The illness 
ran a rapidly fatal course, the patient dying approximately twenty-four hours after 
the operation. 


Postmortem Examination—Autopsy, performed by Dr. J. L. Thompson two 
hours after death, revealed an ulcer, approximately 1 cm. in diameter, in the 
duodenum. When pressure was made on the ulcer, purulent material could be 
expressed into an abscess cavity in the head of the pancreas. Observations else- 
where in the bedy revealed chronic passive congestion of the spleen and kidneys 
and moderate myocardial degeneration. 


Neuropathologic Examination.—On macroscopic examination of the brain, after 
fixation in solution of formaldehyde, a diagnosis of cerebral congestion and edema 
was made. 

Microscopic Examination: Material available for study included the medulla, 
pons, midbrain, diencephalon, cerebellum and cortex of the frontal and occipital 
lobes and precentral region. 

The surface of the arachnoid membrane presented a single layer of endothelial 
cells. The vessels of the choroid plexus showed a moderate degree of stasis. 
Sections of the frontal lobe (areas 6, 8 and 9), the cccipital lobe (area 17) and the 
precentral convolution (area 4) presented distinct layering of cells, with well 
delineated nuclei and cytoplasm. Sections through the diencephalon revealed 
intense congestion, with punctate hemorrhage in the anterior portion of the hypo- 
thalamus, most prominent between the fornix and the ependyma in the region of 
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the hypothalamic sulcus. The hemorrhages involved the superior portion of the 
nucleus peraventricularis. In the massa intermedia, cell bodies of the nucleus 
communis thalami, pars medialis, and the nucleus reuniens and, more superiorly, 
of the nucleus paramedianus were implicated in punctate hemorrhage. Many cells 
of these thalamic nuclei presented retrograde changes, with numerous shadow cells 
and increased satellitosis. In the lateral portions of the thalamus the cell bodies 
appeared normal, and the vessels were moderately or not congested. Acute retro- 
grade changes were noted in the nucleus paraventricularis, more prominently 
where the areas were implicated in hemorrhage. A small hemorrhage was noted 
in the nucleus supraopticus. The cells of the corpus subthalamicum presented a 
normal appearance. Cells of the globus pallidus, putamen and caudate nucleus 
appeared normal. The blood vessels in this region were empty or contained 
few blood cells. The vessels of the infundibulum were intensely congested. The 
cell bodies of the nucleus ruber and of the substantia nigra presented a normal 
histologic picture. Congested capillaries, but no hemorrhage or diapedesis, were 
noted in the mamillary bodies, superior quadrigeminal bodies and locus caeruleus. 
Marked congestion was observed in the gray matter surrounding the aqueduct 
of Sylvius, with one or two instances of diapedesis at the level of the inferior 
quadrigeminal bodies. The fiber pathways throughout were clearly defined and 
showed no abnormality. The Purkinje cells of the cerebellum presented clearly 
defined nuclei and nucleoli, with normal cytoplasmic constituents; the number of 
cells of the granular layer was not diminished; the blood vessels, arterioles and 
venules either were empty of blood or contained a small accumulation of red cells. 

Sections through the medulla revealed multiple punctate hemorrhages in the 
dorsal motor nucleus at the level of a plane passing through the caudal part of 
the fourth ventricle and the inferior border of the cochlear root, more prominently 
on one side (figs. 6, 7 and 8). Some of the cells of this nucleus, including those 
of the nucleus cardiacus nervi vagi (Malone), were completely destroyed by the 
hemorrhages. Areas of hemosiderin were noted in some portions of the dorsal 
motor nucleus, suggesting the possibility of an earlier hemorrhage. The cells in 
the vicinity of the hemorrhage showed acute retrograde changes, but many cells 
of the nucleus sympathicus nervi vagi were normal in appearance. The cells of 
the hypoglossal nucleus presented no pathologic alterations of any kind. Occasional 
chromatolytic cells were observed in the nucleus of the descending root of the 
trigeminal nerve, while numerous shadow cells, advanced chromatolytic changes 
and cell death were noted in the nucleus of the tractus solitarius. The blood vessels 
throughout other portions of the medulla, pons and midbrain presented no abnor- 
malities except congestion. There was demyelination of fibers in the inferior and 
medial portions of the right optic nerve, which could be readily traced into the 
optic chiasm. 

This case was regarded as especially suitable for quantitative estimates of cells 
of the hypothalamic nuclei according to the technic of Morgan.6°® The counts 
serving as controls were made by Dr. L. O. Morgan, with whose help this project 
was carried out. The cell count of the substantia grisea of the third ventricle 
was 132 per cent of that in the controls; 90 per cent of cells, however, showed 


60. (a) Morgan, L. O.: The Nuclei of the Region of the Tuber Cinereum: 
Degenerative Changes in Cases of Epilepsy, with a Discussion of Their Sig- 
nificance, Arch. Neurol. & Psychiat. 24:267 (Aug.) 1930. (b) Morgan, L. O., 
and Gregory, H. S.: Pathological Changes in the Tuber Cinereum in a Group 
of Psychoses, J. Nerv. & Ment. Dis. 82:286, 1935. 


Fig. 6 (case 2).—Multiple hemorrhages are present in the dorsal motor nucleus 
of the vagus nerve. The contiguous hypoglossal nucleus is normal. (Artefacts 
appear as heavily stained circular areas immediately below the cavity of the fourth 
ventricle in the midline and lateral to the tractus solitarius on the right side of 


the illustration.) Morgan’s stain; magnification, x 16. 


Fig. 7 (case 2).—Multiple hemorrhages in the dorsal motor nucleus of the 


vagus nerve. Morgan’s stain; magnification, x 130. 
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mild chromatolysis. The cell count of the nucleus tuberis lateralis presented no 
essential deviation from that of normal control material. The nucleus tubero- 
mamillaris showed a mild grade of chromatolysis in 50 per cent of the cells; the 
number of cells corresponded essentially to that in the cases used as controls. In 
the nucleus supra-opticus 26 per cent of the cells presented chromatolysis of a mild 
degree ; comparison with normal control material showed a loss of 10 per cent of 
the cells, which may be explained by obliteration due to hemorrhage. The cell 
count of the nucleus paraventricularis was 113 per cent of the counts used as con- 
trols; there was a slight degree of chromatolysis. The results of this quantitative 
examination indicate that the number of cells in the hypothalamic nuclei were 
within normal limits. There was insufficient evidence for assuming that any toxic 
factor acted selectively on specific cell types in this region. 


Fig. 8 (case 2).—Multiple hemorrhages in the dorsal motor nucleus of the 
vagus nerve. Mallory’s connective tissue stain; magnification, x 130. 


Case 3.—Multiple gastric ulcers; hemorrhage; alcoholic psychosis; broncho- 
pneumonia. 


History.—E. B., a white man aged 60, was admitted to the psychiatric service 
of the Cincinnati General Hospital, on the complaint of his wife that he had been 
acting queerly for five or six weeks. He appeared to be confused and forgetful 
and thought that strange people were in his house, but was not agitated or violent. 
The wife stated that he had always been a heavy drinker and that he had been 
using more alcohol for the previous two months. He had been unsteady on his 
feet for the past two months. The history afforded an estimate of his personality 
traits. In spite of his drinking he was gentle, charitable and considerate to his 
wife. He never knew the value of money. He was regarded as nervous and had 
difficulty in sleeping. He was sensitive and did not make friends easily. The 
history obtained from the wife indicated that he had “headaches on one side, 
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occasional shortness of breath and pain in the left side of the chest.” It was also 
noted that he was constipated and had “sour stomach,” for which he took large 
quantities of sodium bicarbonate. 


Physical Examination—The patient was obese. The pupils reacted sluggishly 
to light. The abdominal reflexes were not obtained. The deep reflexes elsewhere 
were present and equal on the two sides; there were no pathologic reflexes. 


Course.—The patient was transferred to the medical service. The temperature 
was 103 F., the pulse rate 140 and the respiratory rate 38. Vomiting occurred. 
Examination of the abdomen revealed distention without marked rigidity, muscular 
spasm or tenderness. Signs of bronchopneumonia developed, and the patient died 
on the fourth day after admission. 


Postmortem Examination—Autopsy was performed by Dr. J. L. Thompson 
ten hours after death. The peritoneal cavity presented nothing abnormal. Exami- 
nation of the stomach revealed an ulcer about 5 cm. from the pylorus. Multiple 
small, red, superficial ulcerations were present in the vicinity of the large ulcer. 
Examination of the organs elsewhere in the body revealed bronchopneumonia, toxic 
changes in the abdominal viscera and benign hypertrophy of the prostate. 


Neuropathologic Examination—On macroscopic examination of the brain, after 
fixation in solution of formaldehyde, a diagnosis of cerebral arteriosclerosis, con- 
gestion and edema was made. 

Microscopic Examination: Material available for study included the medulla, 
pons, midbrain, cerebellum, diencephalon and cortex of the frontal, precentral, 
occipital and hippocampal regions. 

There was an increased amount of fibroblastic tissue in the subarachnoid space, 
with some proliferation of the endothelial cells of the arachnoid. The choroid 
plexus presented slight stasis and evidence of arteriosclerotic change. In sections 
of the frontal cortex (areas 6, 8 and 9) chromatolysis of the cells in the third and 
fourth cortical layers with pronounced satellitosis was noted. Similar changes, 
but of a less marked degree, were noted in the cortex of the temporal lobe (area 
22), precentral gyrus (area 4) and the occipital lobe (area 17). Sections through 
the hippocampus presented congestion of the smaller vessels; there was, however, 
no hemorrhage. Cells of Sommer’s sector of the cornu ammonis showed loss of 
cells, with ischemic alterations in other cells. Small hemorrhages, some with 
fibroblastic proliferation and beginning evidence of organization, were observed 
between the fornix and the ependyma in the region about the hypothalamus, in 
the superior portion of the gray matter of the third ventricle. These hemorrhages 
extended above the hypothalamic sulcus to implicate some of the cell bodies of 
the nucleus reuniens in the massa intermedia and the ventromedial aspect of the 
thalamus. The nucleus paramedianus was also slightly involved in punctate hemor- 
rhages. From moderate to severe chromatolytic changes were noted in the cells 
of the nucleus paraventricularis, nucleus supraopticus, nuclei tuberis lateralis and 
nucleus tuberomamillaris. The changes were slightly more marked in the nucleus 
tuberomamillaris. There was marked congestion of the capillaries in the mamil- 
lary bodies, with acute retrograde changes in some of the cells, pronounced 
satellitosis and glial proliferation, but no hemorrhage or diapedesis. There was, 
however, some diapedesis in the periventricular gray matter at this level. The 
Purkinje cells of the cerebellum presented no abnormalities except for slight 
pallor. The blood vessels of the cerebellum were moderately congested. 

Sections through the medulla revealed multiple hemorrhages in the dorsal 
motor nucleus of the vagus nerve at the level of the cochlear root. Many cells of 
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this nucleus presented diffuse chromatolysis, eccentric nuclei and other evidence 
of retrograde changes. There were some shadow cells and cell death; some of 
the cells, including at this level those of the nucleus cardiacus nervi vagi (Malone), 
were obliterated by the hemorrhages, which were more pronounced on one side. 
In the dorsal motor nucleus on one side there were islands of macrophages with 
increased glial proliferation, suggesting the possibility of an earlier hemorrhage 
with healing. The contiguous hypoglossal nucleus presented normal cell bodies 
throughout. There was no evidence of hemorrhage elsewhere throughout the 
medulla. The cells of the nucleus of the tractus solitarius showed extreme 
chromatolysis, with numerous shadow cells and cell death. The cells of the 
nucleus of the descending root of the trigeminal nerve presented occasional cells 
with eccentric nuclei, but most of the cells were normal in appearance. The cells 
of the inferior olivary nucleus were normal. 


SUMMARY OF OTHER CASES * 


The remaining 11 cases are briefly summarized. In case 4 the medulla, pons, 
midbrain, cerebellum, diencephalon and cortex of the frontal, temporal and occipital 
lobes and precentral gyrus were studied; in cases 5, 7 and 8 the medulla, pons, 
midbrain and diencephalon, and in cases 9, 10, 11, 12, 13 and 14 the diencephalon 
and adjacent structures, were studied. There was only occasional acute retrograde 
change in cells of sections of the cortex of the frontal (areas 6, 8, 9 and 10), pre- 
central (area 4), temporal (area 22) and occipital (area 17) regions; the blood 
vessels presented moderate congestion with occasional instances of perivascular 
edema; there was no evidence of hemorrhage. 

In all cases the diencephalon presented hemorrhages, frequently punctate in 
character, in the anterior portion of the hypothalamus at the level of the hypo- 
thalamic sulcus, implicating the substantia grisea in this area and the superior 
portion of the paraventricular nuclei. The hemorrhages extended superiorly to 
involve the nucleus reuniens complex of the thalamus, occupying a gross position 
in the massa intermedia and contiguous ventromedial portion of the lateral nucleus 
of the thalamus. Many cells in the superior aspect of the nucleus paraventricularis 
were obliterated by the extravasated blood, and others showed varying degrees 
of acute retrograde changes. In 5 of the cases hemorrhage occurred in the nucleus 
supraopticus bilaterally, and in 4 cases, in the nucleus tuberomamillaris, while in 
all instances the nucleus tuberis lateralis was without hemorrhage. Severe retro- 
grade cell change occurred frequently in the nucleus supraopticus, less frequently 
in the nucleus tuberomamillaris and very slightly, or not at all, in the nucleus 
tuberis lateralis. The globus pallidus, caudate nucleus and putamen, pons and 
cerebellum presented no noteworthy changes. Alterations in the mamillary 
bodies, the corpus subthalamicum and the quadrigeminal area occurred in several 
instances; these are described with the cases. 

In the medulla, in all the cases studied, multiple hemorrhages were seen in 
the dorsal motor nucleus, usually on both sides but generally more pronounced 
on one side. These changes occurred in a sharply defined level that corresponded 
in most cross sections with a plane passing through the inferior border of the 
cochlear root and the caudal portion of the fourth ventricle. In addition’ to 
obliteration by hemorrhage of some cell bodies of the nucleus sympathicus nervi 
vagi (Jacobsohn), nucleus pigmentosus vagi and nucleus cardiacus nervi vagi 


61. The detailed clinical and pathologic reports in the remaining clinical cases 
are briefly summarized in order to conserve space. 
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(Malone), retrograde changes in the cells of these nuclei also occurred; these 
were definitely more pronounced in the nucleus cardiacus, while the cell bodies of 
the nucleus sympatheticus appeared to resist pathologic changes. In the caudal 
part of the dorsal motor nucleus the cells tended to appear normal. Although 
having a similar blood supply, the contiguous hypoglossal nucleus presented in 
all instances a normal appearance. In all cases there were retrograde changes in 
the cells of the nucleus of the descending root of the trigeminal nerve and of the 
nucleus of the tractus solitarius. Retrograde changes, too, were nearly always 
present in the cells of the inferior olive, while cells of the accessory olives tended 
to be more normal. The comment on the cases which follow is limited to points 
of especial interest. 


Case 4.—Chronic gastric ulcer; perforation; peritonitis; laparotomy and 
suture of the perforation; lobar pneumonia; acute psychosis. 

The history and dispensary records indicated a gastric ulcer of ten years’ 
duration, with acute recurrence. In addition to foci of fresh hemorrhage in the 
dorsal motor nucleus of the vagus nerve, areas in this nucleus contained pale, 
indistinct red corpuscles, deposits of hemosiderin and proliferated phagocytic 
cells. 


Case 5.—Chronic duodenal ulcer; glycosuria; perforation; laparotomy with 
suture of the ulcer; peritonitis. 

Urinalysis on the day of admission revealed the presence of a moderate 
amount of sugar and acetone. There were severe, destructive hemorrhage into 
the nucleus supraopticus and the superior part of the nucleus paraventricularis on 
both sides (fig. 9) and a peculiar circular hemorrhage into the stalk of the 
infundibulum (fig. 10). Multiple hemorrhages into the dorsal motor nucleus 
of the vagus nerve occurred characteristically at the level of a plane passing 
through the inferior border of the cochlear root, but only on one side. 


CasE 6.—Chronic gastric ulcer; perforation; peritonitis. 

The hemorrhages in the medulla were observed in the subependymal tissue 
above, as well as in, the dorsal motor nucleus on both sides. Occasional hemor- 
rhages occurred in the gray matter of the aqueduct of Sylvius and in the capsule 
of the mamillary body on one side, extending into the medial portion of the 
corpus subthalamicum, 


Case 7.—Multiple chronic and acute gastric and duodenal ulcers; perforation; 
peritonitis; acute psychosis. 

The acute psychosis was characterized by mania, with loud singing and laugh- 
ing accompanied by mental confusion; the pulse rate ranged from 180 to 200 per 
minute. Hemorrhage occurred in the characteristic areas of the hypothalamus 
and involved venules, arterioles and capillaries; there was hemorrhage in the 
nucleus supraopticus, the nucleus tuberomamillaris and the medial aspect of the 
corpus subthalamicum, including the capsule of the mamillary bodies, on both 
sides. Acute retrograde changes occurred in practically all cells of these nuclei. 
The mamillary bodies revealed extreme congestion of the capillaries, gliosis and 
dilatation of the perivascular spaces. This case affords an especially striking 
example of the effect on the pulse rate of destructive hemorrhage in the dorsal 
motor nucleus of the vagus nerve, implicating cells of the nucleus cardiacus nervi 
vagi (Malone). 
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Fig. 9 (case 5).—Multiple hemorrhages are present in the nucleus supraopticus. 
Many of the cells have been destroyed by extravasated blood. Morgan’s stain; 
magnification, 130. 


Fig. 10 (case 5).—This circular hemorrhage was observed in the infundibulum. 
Morgan’s stain; magnification, x 130. 
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In the following cases the diencephalon and some contiguous structures, the 
midbrain and the pons were examined. 


Case 8.—Chronic duodenal ulcer; excessive alcoholism; probable psychosis; 
bleeding into the intestine; hyperglycemia. 

This case recalls those described by Weiss and Mallory.1® Surgical interven- 
tion was not considered, for it was supposed that the patient had taken “poisoned 
liquor.” There was progressive anemia; the red cell count five days prior to 
death was 1,900,000 per cubic millimeter. At no time was dextrose administered, 
Grossly, the brain weighed 935 Gm. and presented marked pallor throughout; on 
histologic examination, however, the characteristic hemorrhagic areas were present, 
including involvement of the nucleus paraventricularis and nucleus supraopticus. 
In some instances collars of red blood cells appeared about vessels empty of blood, 
The third ventricle was dilated, and there was definite glial proliferation through- 
out the hypothalamus, together with retrograde change and cell loss throughout 
the substantia grisea. This tended to substantiate the studies of Morgan and 
Gregory ®°> on changes in this area in cases of psychoses associated with dementia. 


CasE 9.—Chronic gastric ulcer; hemorrhage; perforation with localized 
peritonitis. 

In this case there was acute exacerbation of a chronic gastric ulcer, of thirty- 
three years’ duration. Associated with severe anemia, as indicated by a red cell 
count of 1,200,000 per cubic millimeter, were punctate hemorrhages in the char- 
acteristic areas. There was also hemorrhage in the nucleus supraopticus and 
nucleus tuberomamillaris. 


Case 10.—Chronic gastric ulcer; perforation; peritonitis. 


In this case there was a chronic gastric ulcer, of many years’ duration, with 
severe exacerbation six months before. At autopsy an old healed ulcer was 
observed, together with two adjacent, more recent ulcers, one of which had 
ruptured. In addition to the characteristic recent hemorrhages in the hypo- 
thalamus, there were deposits of hemosiderin in the superior and medial portions 
of the paraventricular nucleus, suggesting the possibility of previous hemorrhages 
in this area. Some of the cell bodies of the nucleus paraventricularis appeared to 
have ingested hemosiderin. Proliferated glia cells and macrophages were present 
about some accumulations of hemosiderin. 


Case 11.—Chronic gastric ulcer with malignant changes (adenocarcinoma) ; 
acute psychotic manifestations; coronary sclerosis with acute myocardial infarction, 


In this case a sharply circumscribed ulcer with thickened, indurated margins 
involved the mucous membranes of the body of the stomach above the pylorus; 
detailed histologic examination revealed also malignant changes indicative of 
adenocarcinoma. There were cerebral arteriosclerosis, cortical atrophy, most 
marked in the parietal lobes, and relative internal hydrocephalus. Characteristic 
changes in the diencephalon and adjacent structures occurred. 


Case 12.—Chronic duodenal ulcer; gastroenterostomy; bronchopnewmonia. 


A man aged 48 had a history of duodenal ulcer, with apparent onset at the 
age of 16. Hemorrhages occurred in characteristic areas. In addition, the corpus 
subthalamicum presented loss of cells; acute retrograde changes occurred in the 
remaining cells; numerous spaces marked the sites of disintegrated cells, and 
there was glial proliferation throughout this nucleus. Excessive gliosis in the 
mamillary bodies was noted. 


VONDERAHE—NERVOUS SYSTEM AND PEPTIC ULCER 899 


CasE 13.—Chronic duodenal ulcer; hemorrhage into the intestine; terminal 
convulsive state. 

Approximately six hours before death the patient had a severe generalized 
convulsion. Grossly, the brain presented anemia and slight cerebral arterio- 
sclerosis. 

In this case serial sagittal sections were made through the diencephalon, mid- 
brain and pons. Multiple punctate hemorrhages were seen most prominently in 
the anterior portion of the hypothalamus and the ventral portion of the massa 
intermedia of the thalamus. They extended posteriorly with diminishing intensity. 
Cells of the substantia grisea were extensively obliterated by the hemorrhage. 
Numerous cells of the nucleus paraventricularis and the nucleus tuberomamillaris 
were destroyed by hemorrhages, while other cells of these nuclei presented chro- 
matolytic alterations. 


Case 14.—Chronic duodenal ulcer; perforation; laparotomy and suture of the 
ulcer; peritonitis; lobular pneumonia. 

Serial horizontal sections were made through the midbrain, diencephalon and 
some adjacent structures. The characteristic hemorrhages appeared. An anomalous 
commissure was observed in the anterior portion of the third ventricle joining 
the nucleus paraventricularis on the two sides.6? 


SUMMARY OF CASES UTILIZED AS CONTROLS IN 
STUDY OF THE DIENCEPHALON 


In all cases serving as controls, frontal serial sections were made through the 
diencephalon, from the lamina terminalis to the caudal part of the mamillary 
bodies. Every tenth section was stained with Morgan’s iron alum hematoxylin. 
Thirty-five brains were utilized. A study of these cases permits grouping into: 
(1) cases in which there was no evidence of hemorrhage in the thalamus or the 
’ hypothalamus and (2) cases in which there was hemorrhage in the thalamus or 
hypothalamus, but not always of the same pattern or distribution as seen in 
association with peptic ulcer. In one series of the latter group the hemorrhage 
was entirely explained by severe localized pathologic involvement of the brain 
or by profound obstruction of the venous circulation, and in the other series 
hemorrhage occurred in association with severe irritative disease of the abdominal 
viscera or of the peritoneum and, in some cases, with diabetic acidosis. The result 
of study of these cases sgrving as controls may be summarized as follows: 


I. CASES IN WHICH THERE WAS NO EVIDENCE OF HEMORRHAGE 
INTO THE THALAMUS OR HYPOTHALAMUS 


(a) Cases of Various Diseases—Cast 15.—Malignant hypertension; uremia; 
arteriolone phrosclerosis accelerans. 


CAsE 16.—Puerperal septicemia; septic endometritis. 


Case 17.—Addison’s disease; acute suppurative hepatitis; marked degeneration 
of the adrenal glands; terminal septicemia. 


Case 18.—Paresis; chronic ependymitis; chronic leptomeningitis; multiple 
areas of cerebral softening. 


62. Vonderahe, A. R.: Anomalous Commissure of the Third Ventricle 
(Aberrant Dorsal Supra-Optic Decussation): Report of Eight Cases, Arch. 
Neurol. & Psychiat. 37:1283 (June) 1937. 
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Case 19.—Malignant hypertension; arteriolonephrosclerosis. 
Case 20.—Premature child of 7 months; patent ductus arteriosus. 
Case 21.—Carcinoma of the lung. 


Case 22.—Cardiac failure; advanced generalized atherosclerosis; chronic focal 
nephritis; arteriolonephrosclerosis; myocardosis and marked myocardial fibrosis, 


Case 23.—Cardiac failure; mild diabetes mellitus; acute and chronic myo- 
cardial degeneration; bilateral hydrothorax. 


Case 24.—Acute bacterial endocarditis; septic infarction in organs other than 
the brain. 

(b) Cases of Diabetes Mellitus—Case 25.—Diabetes mellitus; arteriosclerosis; 
pyelonephritis; tuberculous spondylitis. 


Case 26.—Diabetes mellitus; diabetic acidosis and coma. 
CasE 27.—Diabetes mellitus; diabetic acidosis and coma. 


Case 28.—Diabetes mellitus; staphylococcic abscess of the neck; pharyngeal 
and laryngeal edema; death by suffocation (asphyxia). 


Case 29.—Diabetes mellitus; septicemia; gangrene of the right foot. 


(c) Cases of Diabetes Mellitus in Which Diapedesis of Red Blood Cells 
Occurred About Vessels of the Hypothalamus or Thalamus, Without Punctate 
Hemorrhage.—Case 30.—Diabetes mellitus; cellulitis; bronchopneumonia. 


There was generalized congestion throughout the hypothalamus, especially 
intense in the paraventricular nuclei. There was diapedesis of red blood cells 
into the perivascular spaces in the vessels of the paraventricular nuclei and in the 
supramamillary commissure. No punctate hemorrhages were noted. No hemor- 
rhagic changes were seen in the thalamus. 


Case 31.—Diabetes mellitus; cellulitis of the foot; staphylococcic septicemia. 

There was congestion of the vessels of the thalamus and hypothalamus, with 
dilatation of the perivascular spaces. Occasional diapedesis of red cells was noted 
in the perivascular spaces in the anterior portion of the hypothalamus in the region 
of the hypothalamic sulcus. This did not occur in the thalamus. 


CasE 32.—Diabetes mellitus; gangrene of both feet; arteriosclerosis; uremia. 


Congestion and perivascular edema were present in ¢he thalamus and hypo- 
thalamus. Arteriosclerotic changes were noted. Diapedesis of red blood cells 
occurred in the anterior portion of the hypothalamus, in the superior portion of 
the paraventricular nuclei. 


Case 33.—Diabetes mellitus; bronchopneumonia. 

Diapedesis of red blood cells in the perivascular spaces was especially promi- 
nent in the superior aspects of the paraventricular nuclei. 

Case 34.—Diabetes mellitus; bronchopneumonia. 


Occasional diapedesis of red blood cells occurred in the anterior portion of the 
hypothalamus and implicated the superior aspects of the paraventricular nuclei. 
The blood vessels were congested. 


Case 35.—Diabetes mellitus; gangrene and recent amputation of the right foot. 


There were congestion and diapedesis of red blood cells in the perivascular 
spaces of the anterior portion of the hypothalamus, implicating the paraventricular 
nuclei. This did not occur in the vessels of the thalamus. 
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II. CASES IN WHICH HEMORRHAGE OCCURRED INTO THE 
THALAMUS AND HYPOTHALAMUS 


(a) Cases of Diabetes Mellitus—Cast 36.—Diabetes mellitus; diabetic acidosis 
and coma; cerebrospinal syphilis. 

There were hemorrhage in the nucleus reuniens complex of the thalamus and 
diapedesis of red blood cells in the perivascular spaces of the vessels of the 
anterior portions of the hypothalamus, implicating the superior portions of the 
paraventricular nuclei. . 

Case 37.—Diabetes mellitus; arteriosclerotic heart disease; coronary occlusion. 

The vessels of the thalamus and hypothalamus showed marked congestion. 
There was one small hemorrhage just posterior to the paraventricular nucleus in 
the substantia grisea. There was little or no perivascular edema. Generalized 
sclerotic changes were present throughout the cerebral vessels. 

(b) Cases in Which the Hemorrhage Was Traceable to an Associated Localized 
Pathologic Lesion of the Brain or to an Obstruction of the Venous Circulation— 

Case 38.—Fracture of the skull of the left temporal area. 


CasE 39.—Basal fracture of the skull. 


In cases 38 and 39 multiple traumatic hemorrhages were present in the thalamus 
and hypothalamus, as well as in other areas of the brain. 


Case 40.—Cerebral neoplasm of the right frontal and parietal lobes, with 
hemorrhage into the tumor. 

Multiple hemorrhages were present throughout the thalamus and hypothalamus 
on the right and left sides. 


Case 41.—Thrombosis of the right internal carotid artery; thrombosis of the 
lateral sinus; encephalomalacia, 

There were multiple venous hemorrhages throughout the thalamus and hypo- 
thalamus, as well as other areas of the brain. 


Case 42.—Septic embolism with infarction; extensive hemorrhage in the parietal 
lobe; subarachnoid hemorrhage about the optic chiasm. 

There were multiple venous hemorrhages throughout the thalamus and hypo- 
thalamus on the right and left sides. 


Case 43.—Thrombosis of the left middle cerebral artery, with encephalomalacia. 


There were multiple venous hemorrhages in the thalamus and hypothalamus 
on the right and left sides. 


Case 44.—Malignant tumor of the mediastinum, probably of thymic origin, with 
involvement of the anterior mediastinal structures; occlusion of the superior vena 
cava. 

The thalamus and hypothalamus presented intense venous congestion, equally 
pronounced throughout the specimen; there was occasional rupture of the small 
veins with hemorrhage. 

(c) Cases in Which the Hemorrhagic Phenomena Were Associated with Severe 
Irritative Alterations in the Abdominal Viscera. 


Case 45.—Tuberculosis of the bladder and rectum; acute tuberculous peritonitis ; 
recent laparotomy; tuberculous spondylitis; abscess of the psoas muscle bilaterally ; 
chronic cholecystitis and chronic cholelithiasis. 
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The vessels of the thalamus and hypothalamus were congested; perivascular 
edema was present, and occasional vessels revealed diapedesis of the red blood 
cells. No hemorrhagic phenomena were noted elsewhere. No punctate hemor- 
rhages appeared. 


Case 46.—Carcinoma of the stomach; perforation; peritonitis; meningioma with 
pressure effects on the posterior portions of the right superior and middle frontal 
convolutions and on the contiguous portion of the precental convolution, 

Most arteries and veins were empty of blood, although some of the vessels 
presented collars of red cells. Recent hemorrhage occurred just lateral to the 
paraventricular nucleus, between the fornix and the ependyma of the third ventricle, 
In the anterior portion of the hypothalamus large numbers of phagocytic cells 
appeared in colonies, the indistinct matrix of which suggested disintegrated red 
blood cells. In other areas deposits of brownish black hemosiderin accompanied 
by large phagocytic cells occurred along the course of the blood vessels; still 
other areas presented clumps of microglia cells. The picture suggested a histo- 
logic record (analogous to the rings of a tree) of successive hemorrhages in 
various stages of healing. 


In this case a meningioma irritated the premotor area and produced changes 
in the hypothalamus indicative of repeated injury. 

Case 47.—Typhoid; splenitis following typhoid with abscess formation, 

The vessels of the thalamus and hypothalamus were congested. Diapedesis of 
red blood cells was present. In many vessels near the third ventricle a peculiar 
hyaline material was present, associated with hemorrhage in some of the sub- 
ependymal vessels. There was intense congestion, but no hemorrhage in the 
massa intermedia. 

Case 48.—Tuberculous colitis; pulmonary tuberculosis. 

Areas of faded red blood cells, macrophages, fibroblasts and phagocytic glia 
cells pointed to sites of organizing hemorrhage in the anterior portion of the 
hypothalamus, most marked at the level of the hypothalamic sulcus. 

Case 49.—Carcinoma of the cervix uteri; fistula into the bladder and rectum. 


A number of hemorrhages, of punctate appearance, were present in the ventral 
portion of the hypothalamus. A hemorrhage was noted in the superior portion of 
the anterior part of the hypothalamus. The vessels of the massa intermedia were 
congested and presented diapedesis of the red cells. } 


It will be noted that in 13 of the 35 cases used as controls no hem- 
orrhage occurred into the thalamus or hypothalamus. Of a group of 
cases of diabetes mellitus, there was no evidence of hemorrhage in 5; 
diapedesis of the red blood cells occurred in 4, and punctate hemorrhages 
in 2, the site of election being the superior portion of the anterior part 
of the hypothalamus, with implication of the dorsal portion of the para- 
ventricular nucleus. In other cases in which no evidence of hemorrhage 
appeared, there was no severe localized pathologic involvement of the 
brain, no pronounced obstruction to venous drainage and no severe 
irritative disease of the abdominal viscera. In an analysis of the material 
used as a control, therefore, it is possible to conclude that while hemor- 
rhage in specific areas of the thalamus and hypothalamus is a consistent 
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observation in cases of peptic ulcer, it may also occur in association 
with other conditions, especially irritative disease of the abdominal 
viscera and peritoneum and in some cases of diabetes mellitus. It may 
be noted, however, that in cases of irritative visceral disease in the 
peritoneal cavity the vascular alterations in the thalamus and hypo- 
thalamus may present a somewhat different pattern from that seen in 
cases of peptic ulcer. 

In cases of hemorrhage associated with gross cerebral damage, the 
vascular alteration was diffuse and of increasingly greater intensity as 
the vicinity of the lesion was approached. It is interesting to note that 
in cases of severe unilateral lesions of the brain, hemorrhages occur 
also on the side opposite that of the lesion. 

The factor of the effect of terminal pathologic states on the cerebral 
blood vessels is important. For this reason, the cases of diabetic acidosis 
and coma (cases 26 and 27), asphyxia (case 28) and congestive heart 
failure (cases 22 and 23) are of interest. The alterations in the cerebral 
blood vessels in cases of asphyxia were studied by Chornyak and Sayers 
and their associates.** Recently, Dillon, Riggs and Dyer ** studied the 
cerebral alterations occurring in cases of uncomplicated fatal diabetic 
acidosis ; they pointed out that the changes in the blood vessels and other 
structures of the brain are in general similar to those observed by 
Chornyak in cases of asphyxia, and they indicated that similar changes 
are seen in cases of acute exsanguinating hemorrhage and of congestive 
heart failure. The mode of death introduces a factor which must be 
recognized ; congestive heart failure, acute exsanguinating hemorrhage, 
(diabetic) acidosis and asphyxia present frequent modes of exitus. 


SUMMARY OF CASES UTILIZED AS CONTROLS IN 
STUDY OF THE MEDULLA 


Eighteen cases were utilized as controls in the study of the medulla. Serial 
cross sections were made of the medulla throughout its extent in all cases. Every 
tenth section was stained with Morgan’s iron alum hematoxylin. In many instances 
Mallory’s connective tissue stain was also used. In none of these cases did hemor- 
rhage into the dorsal motor nucleus of the vagus nerve occur. The cell bodies 
of the superior olive frequently presented retrograde change, while the cells of 
the accessory olives tended to be more normal. Retrograde changes also occurred 
frequently in the cells of the nucleus of the descending root of the trigeminal 


63. Chornyak, J., and Sayers, R. R.: Studies in Asphyxia: I. Neuropathology 
Resulting from Comparatively Rapid Carbon-Monoxide Asphyxia, Pub. Health 
Rep. 46:1523, 1931. Yant, W. P.; Chornyak, J.; Schrenk, H. H.; Patty, F. A., 
and Sayers, R. R.: Studies in Asphyxia, Public Health Bulletin 211, United States 
Treasury Department, Public Health Service, 1934; abstracted, Pub. Health Rep. 
49:1401, 1934. 

64. Dillon, E. S.; Riggs, H. E., and Dyer, W. W.: Cerebral Lesions in Uncom- 
plicated Fatal Diabetic Acidosis, Am. J. M. Sc. 192:360, 1936. 
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nerve, as well as in the cells of the nucleus of the tractus solitarius. A summary 
of these cases serving as controls follows: 


CasE 50.—Carcinoma of the left side of the face with perforation of the oral 
cavity; multiple draining sinuses of the face and neck; bilateral lobar pneumonia, 


Case 51—Pyelonephritis; fracture of the neck of the femur; hypertension; 
cardiac hypertrophy; generalized arteriosclerosis; senility. 


Case 52.—Lobar pneumonia; acute fibrinopleuritis; toxic changes in the viscera, 
Case 53.—Unresolved lobar pneumonia with multiple abscesses of the lung; 


recent rib resection; bilateral otitis media; ascariasis of the intestine. 


Case 54.—Streptococcic pharyngitis; lobular pneumonia; acute fibrinopleuritis; 
cardiac dilatation, 


Case 55.—Bronchopneumonia ; avitaminosis; peripheral neuritis ; organized myo- 
cardial infarction with pericarditis; chronic otitis media and mastoiditis. 


Case 56.—Alcoholic psychosis; lobular pneumonia; fibrinopleuritis; visceral 
evidence of severe toxemia. 

Case 57.—Septic abortion (induced); septicemia; fibrinopurulent pleuritis; 
phlebitis of the right iliac vein and inferior vena cava. 


Case 58.—Uremia; hypertrophy of the prostate and bladder; hydronephrosis; 
lobal pneumonia; generalized arteriosclerosis. 


Case 59.—Far advanced pulmonary tuberculosis; tuberculous bronchopneu- 
monia; decubitus; mild arterioclerosis. 

Case 60.—Syphilitic heart disease; aortic insufficiency; aortitis; myocardial 
insufficiency; syphilitic aortitis; syphilitic valvulitis; congestive heart failure; dila- 
tation of the left ventricle of the heart; myocardial hypertrophy; occlusion of the 
left coronary artery; lobar pneumonia. 


Case 61.—Cyst of the pulvinar; pressure effects on the midbrain; complete 
occlusion of the aqueduct of Sylvius; pronounced obstructive internal hydro- 
cephalus; atypical diabetes mellitus, of intermittent severity. 

Case 62.—Subacute bacterial myocardial endocarditis; rheumatic pancarditis ; 
cardiac dilatation and hypertrophy; lobular pneumonia. 


Case 63.—Jamaica ginger (triorthocresylphosphate) poisoning; ascending spinal 
and bulbar paralysis. 


Case 64.—Syphilitic and rheumatic heart disease with aortic insufficiency; 
adhesive pericarditis; cardiac enlargement; marked decompensation. 

Case 65.—Acute yellow atrophy of the liver. 

Scattered areas of demyelination were present in the brain and spinal cord. 

Case 66.—Extensive portal cirrhosis of the liver with ascites and peripheral 
edema; terminal lobular pneumonia. 

Areas of demyelination were present in the central nervous system. 


Case 67.—Pernicious anemia; subacute combined lateral sclerosis; chronic 
cystitis; generalised arteriosclerosis. 


In none of 18 cases utilized as controls for the study of the medulla, 
in which a variety of pathologic factors were presented, was diapedesis 
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or hemorrhage noted in the dorsal motor nucleus. This suggests that the 
presence of punctate hemorrhages in the dorsal motor nucleus in cases 
of peptic ulcer is a fairly characteristic phenomenon. 


TUMORS OF THE BRAIN ASSOCIATED WITH ULCERATION 
OR HEMORRHAGE INTO THE GASTROINTESTINAL TRACT 


In 4, or 20 per cent, of 20 consecutive cases of tumor of the brain 
from the Cincinnati General: Hospital in which complete autopsy was 
performed, there was evidence of incipient or well advanced gastrointes- 
tinal ulceration. A summary of the 4 cases follows. 


Case 68.—An adenoma of the pituitary gland, with possible malignant changes, 
encroached on the optic chiasm and tuber cinereum. In the stomach a hemorrhagic 
area in the mucosa measured 2 by 3 cm. The rest of the gastroenteric tract 
showed no noteworthy changes. 


CasE 69.—A neoplasm occupied the greater part of the frontoparietal lobe 
and extended posteriorly to involve the temporal lobe. The mass came to the 
surface at the junction of the frontal and the parietal lobe; it obliterated the 
mesial portion of the inferior frontal and the precentral convolution on this side. 
A recent hemorrhage had occurred into the tumor. The mass extended medially 
to involve a portion of the lenticular nucleus. Congestion and hemorrhage 
occurred in the mucosa of the greater curvature of the stomach. The gastro- 
intestinal tract elsewhere was normal. 


Case 70.—There was a lobulated cystic tumor of the pituitary body, measuring 
3 by 4 cm. The posterior clinoid processes of the sella turcica were eroded. The 
optic chiasm and tuber cinereum were involved by pressure. The stomach 
was markedly dilated and filled with dark brown liquid. On the anterior wall 
of the stomach, just within the pylorus, was a relatively firm, resistant nodule 
presenting an ulcerated center. It measured about 2 cm. in width. A diagnosis 
of chronic gastric ulcer with recent activity and bleeding was made. There was 
no surgical intervention. 


Case 71.—There was an adenoma of the pituitary with probable invasion of 
the sella turcica. The gastrointestinal tract contained a series of roughly circular 
ulcers in an area between the splenic flexure and the middle of the transverse 
colon. One of the ulcers had recently perforated into the peritoneal cavity. 


In 4, or 20 per cent, of 20 cases of tumor of the brain in which com- 
plete autopsy was performed, ulceration of the gastrointestinal tract 
was presented. In 3 cases the tumor involved the pituitary body, and in 
1, the frontoparietal lobe. In 3 cases the ulcer was of an acute type, 
and in 1, of a chronic type. The observations in the cases described 
here correspond to those of Cushing, Grant * and Masten and Bunts.® 


RELATION OF GROSS LESIONS OF THE BRAIN OTHER 
THAN TUMOR TO GASTRODUODENAL ULCER 
It was thought desirable to determine in what percentage of cases 
grossly localized or extremely severe lesions of the brain and its mem- 
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branes were present in proved cases of gastroduodenal ulceration. The 
brain was examined in 51 cases of gastroduodenal ulceration at the 
Cincinnati General Hospital in which the diagnosis was verified at 
autopsy. In 11, or 21.6 per cent, gross lesions of the brain or meninges 
were seen. Cases of tumor of the brain were excluded from this group, 
A summary of these cases follows. | 


Case 72.—There was subacute hemorrhagic ulceration in the gastric mucosa, 
A cyst, measuring 3 by 2 by 2 cm., was present in the tip of the right occipital 
lobe, and multiple small areas of degeneration were noted in the basal ganglia. 


Case 73.—There was an acute ulcer, circular and measuring approximately 
2 cm. in diameter, in the ascending colon. In the brain there were acute menin- 
gitis, with purulent exudate in the lateral and third ventricles, and numerous 
petechiae in the floor of the fourth ventricle. (This case was omitted from those 
previously noted because of the location of the ulcer.) 


Case 74.—There were multiple small gastric ulcers. Recent encephalomalacia 
involved chiefly the left internal capsule and adjacent portion of the striatum. 


Case 75.—There were multiple small hemorrhages in the fundus of the stomach. 
The ulcers were covered with crusts, but the “coffee grounds” contents of the 
stomach presented evidence of recent stenting. Recent encephalomalacia involved 
the frontal and parietal lobes. 


Case 76.—The lesser curvature of the stomach contained a chronic ulcer. 
At a point near the center of the ulcer was an erosion, leaving a small area 
closed only by a thin layer of mesentery. There was another small irregular 
ulcer, about 5 mm. in diameter, located about 1 cm. from the large ulcer. The 
contents of the stomach contained “coffee grounds” material, as a result of recent 
bleeding. There was a subarachnoid cyst bver the left frontal lobe of the brain, 
with flattening of the convolutions and other effects of pressure in this lobe. 


Case 77.—An ulceration was present in the mucosa of the pylorus. There was 
a hemorrhage in the midbrain, thalamus, posterior portion of the internal capsule 
and posterior portion of the lenticular nucleus on the right side. The hemor- 
rhage had ruptured into the ventricles. 


Case 78.—A large ulcer, 1 cm. from the pyloric ring in the duodenum, 
measured 2.5 by 5 cm. One bleeding point was noted. There was an old area of 
encephalomalacia just external to the internal capsule on the right side, involving 
the globus pallidus and putamen. 


Case 79.—The duodenum presented a small, irregularly depressed ulcer, mea- 
suring 5 by 8 mm. Encephalomalacia, secondary to thrombosis of the left middle 
cerebral artery, was ‘present. 


CasE 80.—The duodenum presented a group of small, irregular ulcers, about 
3 mm. from the pyloric ring. A cyst of the left frontal lobe communicated with 
the left lateral ventricle. There was also acute purulent meningitis. 


Case 81.—The mucosa of the fundus of the stomach presented numerous cir- 
cular and slitlike defects. In the duodenum, about 2.5 cm. from the pyloric ring, 
was an ulceration, measuring 7 mm. in diameter. An extensive hemorrhage impli- 
cated the island of Reil and the caudate and the lenticular nucleus, with rupture 
into the left lateral ventricle. 
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Case 82.—A deep, crater-like ulcer, measuring 8 by 12 mm., was present on the 
posterior wall of the duodenum, 0.5 cm. from the pyloric ring. There was acute 
purulent meningitis. 


Case 83.—Immediately below the pyloric ring, in the first part of the duodenum, 
was an irregular ulcer, measuring 3 by 4 cm. Examination of the brain showed 
syphilitic meningitis, especially marked at the base. 


In 21.6 per cent of 51 cases of gastroduodenal ulceration, in various 
stages of development, there were associated well marked localized patho- 
logic alterations of the brain or its membranes. These observations 
correspond with those of Hart,** who noted that in 17 per cent of cases 
ulcers demonstrated post mortem were associated with lesions in the 
brain. Hart noticed that this percentage exceeded that in which cardio- 
vascular disorder, tuberculosis or cholelithiasis was associated with peptic 
ulcer. It will also be noted that chronic ulcer tends to be associated with 
chronic pathologic states of the nervous system, and the more acute 
ulcers, with acute disorders of the nervous system. In interpreting this 
material in terms of the preceding review of the clinical and experi- 
mental literature, one can conclude only that factors in the nervous 
system may in some instances play a role in the production of peptic 
ulcer. 

GENERAL COMMENT 

It will be noted from the pathologie observations on peptic ulcer that 
in some cases there was somewhat general, and in others more localized, 
congestion of the brain, while in all instances there was marked 
extravasation of a hemorrhagic character in the dorsal motor nucleus 
of the vagus nerve, the superior and anterior portion of the substantia 
grisea of the third ventricle in the region of the hypothalamic sulcus 
and in the nucleus reuniens complex of the thalamus. The problem, 
then, is this: What is a probable explanation, first, of the general con- 
gestion and, second, of the extravasation and hemorrhage localized con- 
sistently in specific areas ? 

Much light has been thrown on this subject by the summary of 
the mechanism of the cerebral circulation by Cobb.** Cobb stated that 
the cerebral blood supply is controlled in a number of ways. (a) There 
may be passive reaction to distant systemic changes in circulation, such 
as splanchnic constriction with a great rise of pressure, forcing more 
blood into the cranium, or splanchnic dilatation with the opposite effect. 
(b) Chemical changes in the composition of the blood may exert an 
immediate effect on the cerebral vessels, either with or without changes 
in systemic vascular pressure, such as dilatation of the pial arteries due 


65. (a) Cobb, S.: A Preface to Nervous Disease, Baltimore, William Wood & 
Company, 1936. (b) Cobb, S., and Talbott, J. H.: Quantitative Study of Cerebral 
Capillaries, Tr. A. Am. Physicians 42:255, 1927. 
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to excess of carbon dioxide or lack of oxygen. This factor alone is 
capable of causing increased permeability of the capillary walls, with 
diapedesis and eventual necrosis. To this may be added such toxic 
factors as alteration in the py of the blood, as described by Alexander," 
and vitamin C deficiency and elaboration of toxins from the intestinal 
tract in gastrointestinal disease, as suggested by Neubiirger.*’ (c) There 
may be vasomotor effects, both by vasoconstriction and by vasodilatation, 
In the latter connection, Cobb and Talbott *” stated: 


It may be that vaso-motor control gives a local variability to cerebral circula- 
tion that aids function by increasing the blood supply to an area of active nerve 
cells. This has been suggested by both clinical and experimental observations. 


It is likely that for a full explanation of the pathologic changes in 
the cases of peptic ulcer presented here both general vascular change 
and local variability in vascular change enter into the picture. Thus, 
there is a strong probability that the changes in circulation brought 
about by local effect on the splanchnic vessels associated with an intra- 
abdominal lesion may readily cause vascular alterations in the cerebrum, 
Chemical changes in the composition of the blood, particularly states of 
anoxemia associated with various terminal conditions, also play a role. 
These two factors, indeed, may account for diffuse changes in the blood 
vessels, but the constant and specific localization of hemorrhage in such 
definite structures as the nucleus reuniens complex of the thalamus, the 
anterior portion of the hypothalamus and the dorsal motor nucleus of 
the vagus nerve calls for an explanation in terms of local variability, 
which in turn seems to find a satisfactory explanation in local vaso- 
motor mechanisms. 

The work demonstrating the existence of vasomotor control of the 
cerebral vessels has been recently reviewed by Wolff.°* Particularly 
pertinent to the present discussion is evidence for the hypothesis that 
vasomotor factors are related to local variability in cerebral circulation. 
Elsewhere in the body the relationship of functional activity to vaso- 
motor phenomena is well established; thus, the salivary glands in the 


66. Alexander, L.: Cerebral Changes in Gastrointestinal Infections with 
Terminal Cachexia and Their Relation to Physiochemical Properties of the Brain, 
J. Nerv. & Ment. Dis. 81:558, 1935. Alexander, L., and Myerson, A.: Minerals 
in Normal and in Pathologic Brain Tissue Studied by Microincineration and 
Spectroscopy, Arch. Neurol. & Psychiat. 39:131 (Jan.) 1938. 

67. Neubiirger, K.: Ueber die nichtalkoholische Wernickesche Krankheit, 
insbesondere tiber ihr Vorkommen beim Krebsleiden, Virchows Arch. f. path. Anat. 
298:68, 1936; Wernickesche Krankheit bei chronischer Gastritis: Ein Beitrag zu 
den Beziehungen zwischen Magen und Gehirn, Ztschr. f. d. ges. Neurol. u. Psychiat. 
160:208, 1937. 

68. Wolff, H. G.: The Cerebral Circulation, Physiol. Rev. 16:545, 1936. 
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act of secreting present vasodilatation. Alexander ® found that when 
the retina is stimulated there is an increase in the volume of the brain, 
although the blood pressure is maintained at a constant level throughout. 
Lennox and Leonhardt *° observed that during increased mental function 
the blood leaving the brain is richer in oxygen and poorer in carbon 
dioxide than venous blood taken during the period of control. They 
assumed that these changes are due to cerebral vasodilatation during 
increased cerebral activity. Cobb and Talbott ®® observed that an 
olfactory stimulant held before the nose of a rabbit just before death 
caused an increase in capillarity in the olfactory lobe, which was not 
present in either the visual or the motor cortex. Animals, used as 
controls, which inhaled another irritant, ether, before death did not show 
the increase in capillarity that occurred after inhalation of ammonia. 
Gerard and Serota™ noted that a light flashed into the eyes of a cat 
caused a local rise in temperature as measured by a needle thermocouple 
placed in the optic pathways and optic cortex. Similarly, pinching, 
stroking or massaging the feet led to local thermal changes in the brain, 
evidenced when the thermocouple was placed in the cutaneous radiations. 
These changes were interpreted as resulting chiefly from vasodilation 
and were supposedly sequelae of increased function. Craigie,’? in an 
extensive series of investigations, pointed out that the relative vascularity 
of the various centers in the brain does not differ much at birth, while 
marked differences occur in adults. He expressed the belief that the 
vascular richness of the various parts of the brain is related to functional 
activity. Fulton ** described the case of a man in whom there was a 
circumscribed angioma arteriale racemosum of the left visual cortex. 
Associated with the tumor was a well marked auscultatory bruit. When 
the patient was at rest with his eyes closed the bruit was distant and 


69. Alexander, F. G.: Untersuchungen iiber den Blutgaswechsel des Gehirns, 
Biochem. Ztschr. 44:127, 1912. 

70. Lennox, W. G., and Leonhardt, E.: The Cerebral Circulation: XII. The 
Effect on Mental Work, Arch. Neurol. & Psychiat. 26:725 (Oct.) 1931. 

71. Gerard, R. W., and Serota, H.: Localized Thermal Changes in Brain, 
Am. J. Physiol. 116:59, 1936. 

72. Craigie, E. H.: On the Relative Vascularity of Various Parts of the 
Central Nervous System of the Albino Rat. J. Comp. Neurol. 31:429, 1920; The 
Vascularity of the Cerebral Cortex of the Albino Rat, ibid. 33:193, 1921; Changes 
in the Vascularity in the Brain-Stem and Cerebellum of the Albino Rat Between 
Birth and Maturity, ibid. 38:27, 1924; Post-Natal Changes in Vascularity in the 
Cerebral Cortex of the Male Albino Rat, ibid. 39:301, 1925; The Vascularity of 
the Vagus Nuclei and of the Adjacent Reticular Formation in the Albino Rat, 
ibid. 42:57, 1926; Notes on the Vascular Supply in the Brain of a Holocephalian, 
Hydrolagus (Chimaera) Collieri, ibid. 48:193, 1927. 

73. Fulton, J. F.: Observations upon the Vascularity of the Human Occipital 
Lobe During Visual Activity, Brain 51:310, 1928. 
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weak. When he used his eyes for reading a marked increase occurred 
in the bruit, detectable both by auscultation and by electrophonograms; 
other types of mental effort had no influence on the bruit. Fulton 
observed that it appears that visual effort, as in this case, is associated 
with increased vascularization of the occipital cortex. 

After a critical review of the data on local variability in the brain, 
Wolf ® stated (page 585) : 


Although further data are necessary to establish the thesis, it appears prob- 
able that transient increases in cerebral function are associated with transient 
increases in cerebral supply. 


Pathologic studies of the afferent mechanisms associated with visceral 
disease have been neglected. It seems desirable at this point to consider 
the role of afferent stimuli in cases of peptic ulcer affecting the local 
vasomotor mechanism of the brain. It may be noted from a study of the 
cases that retrograde change occurs in the cells of the nucleus of the 
tractus solitarius, the nucleus of the descending root of the trigeminal 
nerve and the substantia gelatinosa Rolandi of the spinal cord. In 
addition to cell change, punctate hemorrhages occur in the nucleus 
reuniens complex of the thalamus, the anterior portion of the hypo- 
thalamus and the dorsal motor nucleus of the vagus nerve. This is 
interpreted to mean that intense and persistent afferent impulses are 
passing over the pathways for visceral and pain sensation; furthermore, 
that the receptive centers for visceral sensation in the ventromedial and 
medial aspects of the thalamus, as well as the known visceral motor 
centers in the anterior portion of the hypothalamus and in the dorsal 
motor nucleus of the vagus nerve, are foci of severe, prolonged func- 
tional activity which present local vascular dilatation and which, in 
connection with other factors acting diffusely, finally reach the stage 
of hemorrhage. 

The important question whether the vasodilatation of the cerebral 
blood vessels observed after experimental stimulation of the vagus nerve 
is the direct effect of vagus and depressor impulses on the vasodilator 
mechanisms via the brain stem or whether it is secondary to changes 
in blood pressure is answered in part by the experiments with the vagus 
nerve by Forbes,* showing that vasodilatation occurred in 7 of 15 
instances in which there was no fall in blood pressure. It was also 
demonstrated by Forbes “** that the effects of stimulation occur after 
resection of the carotid sinus and depressor nerves in the cat. Hence, 


74. (a) Forbes, H. S.: Personal communication to H. G. Wolff, 1935; cited 
by Wolff.68 (b) Forbes, H. S., and Wolff, H. G.: Cerebral Circulation: III. 
The Vasomotor Control of Cerebral Vessels, Arch. Neurol. & Psychiat. 19:1057 
(June) 1928. 
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the effect of stimulation of the vagus nerve is not dependent on the 
presence of other afferent fibers. Also, resection of the cervical portion 
of the sympathetic trunk does not alter the effect of vagal stimulation. 
Wolff ** concluded that the cerebral vasodilatation that follows experi- 
mental stimulation of the vagus and depressor nerves is, at least in part, 
the direct result of afferent nerve impulses acting on cerebral vaso- 
dilator reflex mechanisms, but that, in addition, a series of factors 
operate together to augment this vasomotor effect. 

As to the role of stimulation of the sympathetic efferent nerves, the 
results no longer appear to permit of any question. The effects of 
stimulation of the cervical portion of the sympathetic chain have been 
thoroughly studied by various methods. Direct observations were made 
through windows in the skull of cats according to the original method 
of Forbes and Wolff,"*” and these have been repeated by others. 
Schmidt ** found that the effects are not equally great in all parts of the 
nervous system. The blood vessels of the medulla, for instance, are 
observed to be little affected by stimulation of the cervical portion of 
the sympathetic trunk. The arteries of the hypothalamus are affected 
somewhat more, and those in the cortex seem to be affected most. 

The role of stimulation of the somatic afferent fibers has not been 
extensively studied. Stavraky ‘’ observed that stimulation of the central 
end of the sciatic nerve may produce reflexly either dilatation or con- 
striction of the pial arteries, the response varying from one experiment 
to another. I have not found any account of the effect on the cerebral 
vessels of stimuli arising from irritation of the nerve endings in the 
peritoneum. Where, indeed, the impulses which arise from the sensory 
endings in the peritoneum are represented in the thalamus appears not 
to be established. It is known that peritoneal irritation produces both a 
somatic response (retraction of the abdominal muscles) and a visceral 
reaction (alterations of peristalsis and vomiting). Perhaps the repre- 
sentation lies somewhere between that of the definitely somatic sensory 
region and that of the definitely visceral sensory region. 

It can be seen from this discussion, therefore, that accumulating 
evidence indicates that vasomotor alterations occur in cerebral vessels 
with afferent stimulation. On the basis of this work, the localization of 


75. Wolff,®% p. 564. 

76. Schmidt, C. F.: The Intrinsic Regulation of the Circulation in the Hypo- 
thalamus of the Cat, Am. J. Physiol. 110:137, 1934. Schmidt, C. F., and Pierson, 
J. C.: The Intrinsic Regulation of the Blood Vessels of the Medulla Oblongata, 
ibid. 108:241, 1934. Schmidt, C. F.: The Intrinsic Regulation of Circulation 
in the Parietal Cortex of the Cat, ibid. 113:115, 1935. 

77. Stavraky, G. W.: Response of Cerebral Blood Vessels to Electric Stimula- 
tion of the Thalamus and Hypothalamic Regions, Arch. Neurol. & Psychiat. 
35:1002 (May) 1936. 
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hemorrhage in the nucleus reuniens complex of the thalamus, the 
anterior portion of the hypothalamus and the dorsal motor nucleus of 
the vagus nerve is regarded as being traceable to specific localizéd vaso- 
motor effects accompanying intense local functional activity and asso- 
ciated with strong afferent stimulation, implicating the visceral afferent 
components of the vagus and sympathetic nerves and the afferent 
components of the nerves to the peritoneum. 


CONCLUSIONS 


While in some instances of peptic ulcer the action of the nervous 
system may be efferent and productive of peptic ulcer, in all instances 
it is afferent and the nervous system is the site of characteristic involve- 
ment once a severe irritative lesion in the stomach or duodenum is 
established. When the nervous system is considered in terms of the 
complete reflex cycle, many of the characteristic symptoms and signs 
of peptic ulcer, as well as the sequelae, find an explanation. Striking 
indeed in many of these cases is the ascending pulse rate, which becomes 
so rapid that it can no longer be counted ; here punctate hemorrhage has 
occurred in the dorsal motor nucleus, implicating the cardiac neurons, 
destroying their inhibitory effect and leaving the heart entirely to the 
accelerating effects of the sympathetic innervation. Most important, 
however, is the understanding of a probable reason for many of the 
sequelae following recovery from a severe attack of peptic ulcer—the 
irritable pulse rate, the increased sweating, the signs of “sympathetic 
imbalance” all point to injury in the parasympathetic centers of the 
dorsal motor nucleus of the vagus nerve, while quick fatigability, 
irritability, emotional changes and alterations in regulation of metab- 
olism, sleep and temperature indicate injury to the thalamus and 
hypothalamus. To say that such manifestations are merely neurotic is 
frequently untrue, and injustice may be done by not recognizing. an 
organic handicap. 


REMISSIONS IN MULTIPLE SCLEROSIS 


MADELAINE R. BROWN, M.D. 
AND 
TRACY J. PUTNAM, M.D. 
BOSTON 


Almost every authority since Valentiner + (1856) who has written 
about multiple sclerosis has mentioned the occurrence of remissions. 
Few special studies have been devoted to their occurrence, however. 
Von Hoesslin * made a survey of the histories in 516 cases of multiple 
sclerosis. He found that remissions were recorded in 92, or 17 per cent. 
The duration of remissions was: from one-fourth to two years, in 17 
cases; from three to four years, in 10 cases; from five to six years, 
in 10 cases; from seven to ten years, in 16 cases, and from eleven to 
twelve years, in 3 cases. In 11 cases the remissions lasted from four- 
teen to twenty-five years, and in 1 case, forty-five years. Von Hoesslin 
made no particular attempt to investigate the improvement in individual 
symptoms. 

MATERIAL AND METHODS 

The present study is based on the records of 133 patients. Of these, 95 were 
observed in the wards of the neurologic unit, and 38 were seen in office practice. 
There were certain important differences between the two groups which will be 
noted later. Only cases were selected for satistical purposes in which a definite 
diagnosis of multiple sclerosis had been made by more than one neurologist, on 
the basis of extensive study, usually including one or more lumbar punctures and 
examinations of blood. The histories were again reviewed, the patients traced when 
possible and doubtful cases again excluded. No systematic treatment, and in most 
cases no treatment at all, was given. ‘ 


Diagnosis——It is sometimes stated that the diagnosis of multiple sclerosis is 
particularly liable to error—that it is “the wastebasket of neurology.” Such did 
not appear to be the case in the present series. An absolute diagnosis of multiple 
sclerosis was made in a group of 50 cases, studied at the neurologic unit between 
1928 and 1932, in the early days of the operation of the Multiple Sclerosis Fund. 
One of the patients in this group was observed at operation to have an angioma 


From the Neurological Unit, the Boston City Hospital, and the Department 
of Neurology, Harvard Medical School. 

The expenses of this investigation were defrayed by a grant from the Markle 
Foundation to the Multiple Sclerosis Fund of Harvard University. 

1. Valentiner, W.: Ueber die Sklerose des Gehirns und Riickenmarks, 
Deutsche Klin. 8:147, 158 and 167, 1856. 


2. von Hoesslin, R.: Ueber multiple Sklerose: Exogene Aetiologie, Patho- 
genese und Verlauf, Munich, J. F. Lehmanns Verlag, 1934. 
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of the spinal cord; in another syringomyelia was seen at autopsy, and another js 
now believed to have familial ataxia. In 3 other patients the symptoms have 
regressed to such an extent that the diagnosis appears in doubt, and they were 
therefore excluded from this series. In the remainder, all of whom have been 
carefully followed, the diagnosis has become increasingly definite. On 7 of the 
patients in the present series autopsy has been performed, and the diagnosis has 
been confirmed in all cases. In only 1 instance in which the absolute diagnosis 
of multiple sclerosis was made by the staff of the neurologic unit has it been dis- 
proved at autopsy, and in no instance has autopsy in this hospital revealed multiple 
sclerosis in which the diagnosis had not been made before death. 

Certain problems in diagnosis constantly recur. One is the question of the 
classification of cases in which there is a definite picture of multiple sclerosis 
but in which the blood or spinal fluid gives a positive serologic reaction for syphilis, 
There appeared to be no reason for excluding such cases from the list in the 
absence of other specific signs of activity in the spinal fluid, esepecially if adequate 
antisyphilitic treatment had yielded no benefit. Accordingly, 4 cases were included. 

There may be some question of the propriety of including cases in which there 
was acute onset, with fever and pleocytosis. In several cases the clinical picture 
was that of neuromyélite optique, but the patients all recovered with proper care 
of the bladder,’ without which most of them would certainly have died. When 
subsequent remissions or exacerbations were observed and the spinal fluid findings 
became typical of multiple sclerosis, such cases were accepted for the series. 

Another special group in which diagnosis is difficult is that of patients presenting 
symptoms referable to the spinal cord alone, with no evidence of involvement of 
the cranial nerves. When the blood picture was normal and the gastric contents 
contained acid, such patients were included in the series if the spinal fluid was sug- 
gestive of multiple sclerosis or if there were sudden exacerbations or relapses. 
The case in which syringomyelia was demonstrated at autopsy and that in which 
a hemangioma was seen might have been admitted to this group. The line between 
multiple sclerosis and “subacute combined degeneration without anemia”® is 
difficult to draw. Of the 14 patients finally selected, most were in middle life. 
Substantial improvement in symptoms occurred in 5 of them. 


IMPROVEMENT IN GENERAL 


Of the 133 patients improvement at some time was reported to have 
occurred in 92. This figure cannot be compared with that recorded by 
von Hoesslin, because he apparently made note only of remissions so 
complete that the patient considered himself practically well. The 
improvement recorded in the histories in the present series was, how- 
ever, of such a degree that it was observed and described by the patients 
spontaneously and certainly exceeded the “subjective improvement” 
often reported to follow various forms of treatment. 


3. Munro, D.: The Treatment of the Urinary Bladder in Cases with Injury 
to the Spinal Cord, Am. J. Surg. 28:120-126, 1937. 

4. Merritt, H. H.: The Cerebrospinal Fluid in Multiple Sclerosis, Brain 57: 
56-58, 1934. 

5. Suh, T. H., and Merritt, H. H.: Combined System Disease Without 
Obvious Evidence of Pernicious (Macrocytic) Anemia: Report of Eight Cases; 
One Autopsy, Am. J. M. Sc. 196:57-66, 1938. 
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There was a striking difference between the course of the illness in 
the “office” series of cases and that in the “hospital” series. Periods 
of improvement were reported in 33 of 38 of the former and in only 
59 of 95 of the latter. 

The proportion of patients who show improvement is of little sig- 
nificance without a statement of the time element. The present study 
covers a total of 752 “patient years” for the “hospital” group and of 
341 “patient years” for the “office” group; 136 separate periods of 
remission were recorded in the former, and 103 remissions, in the 
latter. 

This discrepancy is not wholly surprising. Most of the “office” 
patients were ambulatory, or partially so, while most of the “hospital” 
patients were bedridden, often after a relatively brief, intense course. 
Further, the “office” patients were for the most part those who had 
sufficient energy and ambition to seek the advice of a specialist (or 
oftener of several), while most of the “hospital” patients drifted in for 
disposal and many were incapable of giving an accurate history. Doubt- 
less, also, the superior hygiene and longer period of rest available to the 
patients of a higher economic level influenced the course of the <lisease 
in some instances. 


SYMPTOMS OCCURRING IN 133 CASES OF MULTIPLE SCLEROSIS 


An attempt was made to catalogue each symptom in all the cases 
studied and to record the evolution, as suggested by Brickner.* While 
the list falls far short of completeness, owing to gaps in the histories 
and to the fact that groups of manifestations tend to blend and vary 
in a manner that does not lend itself to accurate statistical study, it 
gives some indication of what may be encountered. In assembling lists 
of symptoms, if one was recorded as regressing entirely and then recur- 
ring—a characteristic phenomenon—it was entered in the statistics as 
many times'as it appeared anew. When several symptoms occurred 
together at the beginning of the disease, each was listed separately as a 
“first” symptom. 

In all, 550 separate symptoms were recorded in the 133 cases: Of 
these, 274 were reported to have regressed spontaneously, but this 
number is unquestionably far too low, for the reasons already noted. 
It is obviously the symptoms which have disappeared which are apt to 
be forgotten. An additional 51 symptoms remained stationary. It has 
already been pointed out that the proportion of remissions was 
enormously higher in the “office” group of patients than in the “hos- 
pital” group. 


6. Brickner, R. M.: Quinine Therapy in Cases of Multiple Sclerosis over a 
Five Year Period, Arch. Neurol. & Psychiat. 33:1235-1254 (June) 1935. 
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Proportionate Occurrence of Symptoms.—In table 1 are listed the 
13 symptoms most frequently reported in the histories examined, 
Obviously, paraplegia of greater or less degree is the commonest. Of 
symptoms occurring too infrequently to warrant statistical treatment 
were: vertigo without paraplegia, drowsiness, difficulty in swallowing, 
oscillopia, convulsions, muscular atrophies, the “electric phenomenon,” 
the parkinsonian syndrome, trigeminal neuralgia and aphasia. Papil- 
ledema was recorded in 4 cases. 

Commoner First Symptoms.—Table 1 shows that in generai there is 
a correspondence between the percentage incidence of a symptom and 
its incidence as a first manifestation of the disease. Notable exceptions 
are headache, which is rare as a late symptom, and bladder disturbances, 


TasLe 1.—Principal Symptoms in 133 Cases of Multiple Sclerosis 


As First Symptom As Subsequent Symptom 


Total Improved Total Improved 
20 16 32 20 
Numbness of one extremity............... 20 15 26 13 
Disturbance of speech.................005. 2 2 22 4 
6 3 11 5 


mental disturbances and pain of the radicular type, which are rare as 
first symptoms. Of all first symptoms, weakness or numbness of one 
extremity is the commonest, occurring either alone, as shown in table 
1, or in combination with other symptoms, as was noted in 44 cases. 
Diplopia appeared as one of a first group of symptoms in 11 cases and 
alone in 7 cases, and scotoma in combination with other first symptoms 
was reported in 8 cases. 


Duration of Symptoms.—From 3 intelligent patients histories were 
obtained of characteristic symptoms (weakness of one hand, stagger- 
ing, scotomas) of less than a day’s duration. 

As will be seen in table 1, a far higher rate of recovery (44 per cent) 
was reported from first symptoms than from subsequent ones. Certain 
groups of symptoms tended to improve in a far higher proportion of 
cases than did others. This tendency was particularly striking in 
instances of numbness of the extremities, of diplopia and of scotomas. 
Disappearance of paraplegia was uncommon, and improvement of a 
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definite psychosis, extremely rare. The tendency to recovery of certain 
symptoms is shown graphically in the accompanying chart. 

Equally interesting is the tendency to remission exhibited by isolated 
symptoms, as contrasted with groups of symptoms. This is shown 
graphically in table 2. It will easily be seen that of all the symptoms 
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Duration of certain symptoms in cases of multiple sclerosis. 


which permitted such an analysis, isolated first symptoms showed the 
highest rate of improvement; next, subsequent isolated symptoms; 
third, first symptoms occurring in groups, and, finally, subsequent 
symptoms occurring in groups. It was apparent from the histories 
that there is a tendency for each attack to be more severe than the 
previous ones, but this fact is difficult to present statistically. There 
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were several instances in which it was obvious that an unusually large 
lesion, giving rise to many symptoms, had occurred suddenly. The 
symptoms so produced seldom improved. 

In no case did disturbance of speech or mental deterioration occur 
as an isolated symptom. 


Complications of Multiple Sclerosis—The fact that concurrent 
injuries, infections and pregnancy may cause exacerbations of multiple 
sclerosis has been observed by many authors? and was well illustrated 
in the present series. In a few cases of advanced disease in women 
exacerbations occurred regularly, often with a slight febrile distur- 
bance, at the time of the menses. The commonest complications were 
cystitis and pneumonia, and they were also the most frequent cause of 
death. Tuberculosis was rare. 

Of particular interest were 6 cases in which there was asthma or 
hay fever. In 1 of these cases attacks of hay fever and sinusitis came 


TABLE 2.—Percentage of Remissions of Selected Isolated Symptoms, Compared 
with That for the Same Symptoms Occurring in Groups 


Isolated Isolated Sub- In Group of In Group of Sub- 
First Symptom sequent Symptom First Symptoms sequent Symptoms 


Total Regressed,% Total Regressed,% Total Regressed,% Total Regressed,% 


Paraplegia.. 15 47 63 $2 4 50 7 35 
Ataxia...... 17 47 36 36 6 33 8 % 
Monoplegia. 21 48 30 57 3 0 3 33 
Scotoma.... 12 92 22 73 8 62 11 36 
Diplopia..... 7 86 12 83 11 55 12 33 


regularly every May, and an exacerbation of the multiple sclerosis, 
leaving residual symptoms, occurred with each attack. Four patients 
experienced phlebitis of the leg. 


COMMENT 


This analysis of symptoms may be of value in two ways. First, 
it gives a basis for at least a rough prognosis of the course of indi- 
vidual symptoms or groups of symptoms and may serve as a crude 
standard for judging the results of special treatment. 

Second, it may shed light on the natural history of the lesions of 
multiple sclerosis. The suggestion that there is a correlation between 
the size of the lesion and the degree of permanent destruction of nerve 
fibers within it finds support in the histologic structure of sclerotic 
plaques. There is unquestionably a period of acute, but temporary, 
impairment of the function of nerve fibers in the early stages of 
formation of plaques. Spielmeyer wrote to von Hoesslin :? 


During acute attacks or exacerbations, wholly fresh scattered areas of degen- 
eration develop, in which evidences of inflammation are observed with consider- 
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able regularity, consisting of perivascular and parenchymal infiltration. The 
alterations in the nerve tissues consist first of degeneration of myelin; this results 
in large amounts of detritus, which is taken up by glia cells and gradually 
transported to the perivascular lymphatics and the meninges. In early stages the 
pathologic areas are thickly infiltrated with granular cells which phagocytose and 
break down the detritus. In addition, the lesion and its surroundings are edematous 
and often hyperemic in early stages, as Borst showed many years ago. All these 
acute processes cause severe impairment of function, as can be seen from the 
clinical picture. If the disorders of the blood vessels and lymphatics heal, the axis- 
cylinders (which are in general preserved) are apparently once more able to 
carry on the function to a greater or less degree. 


As Spielmeyer intimated, destruction of myelin does not necessarily 
mean complete interruption of function in older plaques. Sometimes 
an entire cross section of the medulla, or of the optic nerve or tract, 
is observed to be devoid of myelin, although capable of a certain degree 
of function during life. A striking example is given in Dawson’s 
monograph." In contradistinction to Spielmeyer’s experience, as recorded 
in the preceding quotation, many authors since Charcot * have reported 
seeing areas, especially in the center of plaques, in which axis-cylinders 
were greatly reduced in number.® A survey undertaken in this labo- 
ratory with the new Bodian technic (which is far better adapted to the 
purpose than the standard Bielschowsky method) clearly indicated that 
loss of axis-cylinders is extremely common, especially in large cerebral 
plaques. 

SUMMARY 


1. A clinical study of 133 cases of multiple sclerosis is reported. 
The proportion of error in diagnosis in thoroughly studied cases, as 
reviewed after a period of years, appears small. 

2. The report covers 1,095 “patient years” of the disease. During 
the period under consideration, 239 instances of improvement were 
reported by 92 of the 133 patients. In only 41 patients was the disease 
uninterruptedly progressive or stationary after a single attack. 

3. Ambulatory patients seen in “office” practice were found to have 
a significantly longer and milder course with more remissions than those 
seen in “hospital” practice. 

4. The course of individual symptoms was also considered. In 
general, symptoms evidently due to small lesions, such as diplopia, cen- 
tral scotoma or sensory disturbances of one extremity, tend to regress 


7. Dawson, J.: The Histology of Disseminated Sclerosis, Tr. Roy. Soc. 
Edinburgh (pt. 3) 1:517-540, 1916. 

8. Charcot, J. M.: Legons sur les maladies chroniques du systéme nerveux: 
I. Des scléroses de la moelle épiniére, Gaz. d. hop. 41:405-406 and 409, 1868. 


9. Putnam, T. J.: Studies in Multiple Sclerosis: VIII. Etiologic Factors in 
Multiple Sclerosis, Ann. Int. Med. 9:854-863, 1936. 
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within a few months. Symptoms apparently due to large lesions, such 
as paraplegia, ataxia and mental deterioration, are usually permanent. 


5. As a rule, isolated symptoms disappear in a far higher propor- 
tion of instances than do the same symptoms occurring in conjunction 
with others. First symptoms have a higher rate of recovery than the 
same symptoms occurring later in the course of the disease. Symptoms 
tend to grow more severe as the disease progresses. 


6. The results of this study suggest that most lesions of multiple 
sclerosis go through an acute stage, after which a variable number of 
fibers regain the ability to conduct impulses. Certainly, in most large 
lesions, and probably in all lesions, there is permanent destruction of 
the conductivity of some or many fibers. 


Miss Villa West and Miss Dorothy Hale, of the Social Service Department, 
gave help in tracing patients. 
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SYMMETRIC CEREBRAL CALCIFICATION, PARTICU- 
LARLY OF THE BASAL GANGLIA, DEMON- 
STRABLE ROENTGENOGRAPHICALLY 


CALCIFICATION OF THE FINER CEREBRAL BLOOD VESSELS 


L. McKENDREE EATON, M.D. 


JOHN D. CAMP, M.D. 
AND 


J. GRAFTON LOVE, M.D. 
ROCHESTER, MINN. 


In the short span of approximately one and a half years 6 patients 
were examined at the Mayo Clinic the roentgenograms of whose skulls 
showed symmetric calcification of the brain, particularly in the region 
of the basal ganglia (fig. 1). One of these patients died, and the 
pathologic basis for the calcification observed roentgenographically was 
studied at necropsy. The characteristic roentgenographic and post- 
mortem observations, unique in our experience, were the stimulus for 
this study. 

In the literature we found only two contributions dealing with a 
similar roentgenographic picture. Both were published in 1935. 
Fritzsche! reported the condition as occurring in 3 siblings. Kasanin 
and Crank? described 1 case and gave the postmortem observations. 
The present paper is a report of the clinical features in the 6 cases of 
symmetric cerebral calcification seen at the clinic, the postmortem obser- 
vations in the case of the 1 patient who died and a review of the litera- 
ture, with an attempt to elucidate the clinical and pathologic significance 
of this unusual lesion. 

REPORT OF CASES 
Case 1—A man aged 22 had had convulsive seizures since the age of 8 years. 


At first the seizures consisted of painful clenching of the hands and flexion of the 
elbows. There was no loss of consciousness. The attacks persisted for varying 


From the Section on Neurology (Dr. Eaton), the Section on Roentgenology 
(Dr. Camp) and the Section on Neurosurgery (Dr. Love), the Mayo Clinic. 

1, Fritzsche, R.: Eine familiar auftretende Form von Oligophrenie mit rént- 
genologisch nachweisbaren symmetrischen Kalkablagerungen im Gehirn, besonders 
in den Stammganglien, Schweiz. Arch. f. Neurol. u. Psychiat. 35:1-29, 1935. 

2. Kasanin, J., and Crank, R. P.: A Case of Extensive Calcification in the 
Brain: Selective Calcification of the Finer Cerebral Blood Vessels, Arch. Neurol. 
& Psychiat. 34:164-178 (July) 1935. 
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periods, up to twenty-four hours, and they recurred, on an average, from every 
four to six weeks. At the age of 14 the attacks changed. The patient would fall 
because of sudden loss of consciousness, and the duration of the attack was 
shortened to from three to five minutes. At the age of 17 the eyesight began to 
fail. From 17 to 21 the patient had brief convulsive seizures on an average of 
once a month. It was noticed that general slowing of movement, speech and 
mental alertness had begun. At this time the concentration of calcium in the blood 
serum (determined elsewhere) was 11.9 mg. per hundred cubic centimeters. In 
spite of the retardation, however, the patient had been able to read and to ride 
a bicycle until the age of 22, six weeks before admission to the clinic, when he 
had a convulsive seizure. After this he complained of weakness and numbness of the 
right arm. He failed rapidly in general strength and lost most of his hair; 
he seemed drowsy, and speech became slow. He complained of a generalized, steady, 
severe headache, which was intensified by coughing. There was no vomiting. 
The family and the medical history were not remarkable. 


Fig. 1—Anteroposterior view (a) and lateral view (b), showing the typical 
roentgenographic appearance of symmetric cerebral calcification. 


Examination.—The patient was poorly developed, and there was considerable 
relaxation of the abdominal muscles. There were an acneform eruption over the 
face and trunk and an extensive thrush infection of the mouth. The cervical 
lymph nodes were enlarged. Examination by the ophthalmologist showed that 
vision was reduced to such an extent that only perception of light remained. The 
pupils were large and equal and did not react to light. There were moderate 
ptosis of the left upper eyelid and slight ptosis of the right. Cortical cataracts 
prevented a clear view of the fundi, but there were small hemorrhages about the 
right disk and a suggestion of swelling of this disk. There was engorgement 
of the retinal veins on the left. 

The patient was mentally dull and cooperated poorly on neurologic examina- 
tion. Speech was slow and moderately dysarthric. Hearing, as tested by the 
tick of a watch, was moderately decreased in both ears. The tongue seemed weak 
and was moved slowly. There was an increase in the tone of the muscles of the 
right arm. The knee jerks could be obtained only on reenforcement. Other 
tendon jerks of the upper and the lower extremities could not be elicited. No 
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pathologic reflexes were present, and strength, coordination and sensation were 
normal. The Chvostek and Trousseau signs were not observed. 

The specific gravity of the urine was 1.015; the reaction was acid, and sugar 
was not present. There was a trace of albumin, and 50 pus cells per high power 
field were present. The concentration of hemoglobin was 14.7 Gm. (97 per cent) 
per hundred cubic centimeters; the erythrocytes numbered 3,520,000, and the 
leukocytes, 11,200 per cubic millimeter. The Kahn reaction of the blood was 
negative. The basal metabolic rate was —12 per cent. Roentgen examination of 
the thorax gave normal results. 

Lateral roentgenograms of the skull revealed multiple small, irregular discrete 
areas of calcification above the sella, in the region of the basal ganglia. These 
extended over a total area measuring 6 by 3 cm. About 3 cm. above these shadows 
of calcification was an irregular linear area of calcification extending across the 
frontal and the parietal region. In the posteroanterior roentgenogram the small 
discrete areas were seen to be placed symmetrically on either side of the midline 
in the region of the basal ganglia. On each side the shadows of calcification 
extended over an area measuring about 3.5 by 2 cm. In the superior part of the 
left frontal region a small, dense, triangular area of calcification was visible, in 
addition to the areas previously mentioned. It was apparent that these shadows 
of calcification were below the usual position of the anterior portion of the lateral 
ventricles. There was no roentgenologic evidence of increased intracranial pressure, 
and the sella appeared normal. 

On April 20 a ventricular estimation and ventriculographic examination were 
performed because of the clinical diagnosis of an indeterminate type of expanding 
intracranial lesion. The ventriculograms revealed lateral ventricles of normal size. 
Between them, in the septum pellucidum, was a large, elongated cavity filled with 
air, which had the characteristic appearance of a cyst of the cavum septi pellucidi. 
The shadows of calcification seen in the original roentgenograms were well 
visualized, and it was clearly established from the ventriculograms that the cal- 
cification was outside the lateral ventricles and in the region of the various basal 
ganglia. On the wet films the anterior horns of the lateral ventricles appeared 
slightly elevated. 


Operation—A basofrontal neoplasm being suspected, a transfrontal exploration 
was carried out on the right, with negative results. 


Course—After the operation bronchopneumonia developed, and the patient died 
on the eighth day. A preliminary report of this case has been published elsewhere.* 


Necropsy.—The clinical diagnosis of cyst of the cavum septi pellucidi was 
verified. The cavum septi pellucidi and the cavum Vergae were continuous and 
were about equally dilated, measuring 12 mm. in transverse diameter at the point 
of attachment of the walls of the septum to the corpus callosum. No remnants of 
the choroid plexus could be observed within the cyst. 

Transverse sections of the brain revealed irregular yellowish brown hard nodules, 
of sizes varying up to 3 mm. in their greatest diameter in the lenticular nuclei. 
The majority of these nodules were in the globi pallidi bordering the putamens, 
although many were in the putamens adjacent to the globi pallidi. Aside from 
their hardness, they gave evidence of being calcified in that a grating sound was 
produced when they were cut with a knife. Furthermore, a roentgenogram of a 


3. Love, J. G.; Camp, J. D., and Eaton, L. M.: Symmetrical Cerebral Calci- 
fication, Particularly of the Basal Ganglia, Demonstrable Roentgenologically, Asso- 
ciated with Cyst of the Cavum Septi Pellucidi and Cavum Vergae, Proc. Staff 
Meet., Mayo Clin. 13:225-232 (April 13) 1938. 
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transverse section of brain tissue from this region showed the nodules to be 
relatively opaque and to be present only in the region of the lenticular nuclei, 
The vessels on the surface of the brain were normal. 


Fig. 2.—Histologic changes in the thalamus; minimal changes (a), consisting 
of pericapillary beading ( 340) and more advanced changes (b), consisting of 
pericapillary sheathing (>< 800). Hematoxylin and eosin. 


The striking histologic picture, which will be described in detail, consisted of 
the deposition of a homogeneous material, which stained deeply with hematoxylin, 
about the capillaries, in the walls of the larger vessels and apparently free in the 
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tissues. For convenience of study, three degrees of alteration may be defined with 
reference to the capillaries. Ranging from the most minute to the most marked, they 
were: (1) tiny globules surrounding the capillary walls, giving them a beaded 
appearance (fig. 2a) on longitudinal section, (2) larger globules (fig. 2)) coalescing 
to form solid pericapillary sheaths, yet allowing the lumens to remain unnarrowed, 
and (3) irregular, elongated or rounded mulberry-shaped small concrements, with 
obliteration of the lumens of the capillaries (fig. 3a). The degree of deposition of 
material in the walls of the arterioles, arteries, venules and veins permits the 
definition of at least two stages of.the process in relation to the larger vessels: 
(1) globules in the outer coats of the media alone and (2) globules in the media, 
adventitia and perivascular spaces (fig. 3b). 

Microscopic sections of the lenticular nuclei revealed all degrees of pathologic 
change. Each large concretion which appeared free in the tissue was seen to be 
the center of a focus. Within the boundaries of each focus the majority of the 
vessels were pathologic; between the numerous foci, however, appeared large areas 
of tissue in which the vessels were unaltered. Toward the periphery of each 
focus the capillaries tended to show the most minute, and probably the earliest, 
changes. In this region many of the capillaries were surrounded by globules of 
the material which were smaller than an erythrocyte. These globules seemed to be 
stuck to the capillary wall. The endothelium was intact and the lumen unnarrowed. 

Nearer the center of the focus there was a tendency for the globules to be 
larger. Frequently they had coalesced to form solid nodular sheaths about the 
capillaries, leaving the endothelium unchanged and the lumen unnarrowed. When 
this process was more marked, the lumens of the capillaries were obliterated, 
and small, irregularly outlined, elongated or rounded concretions were formed. 
These smaller concrements were particularly numerous at the margins of the 
central concretion, where they resembled a coral formation (fig. 4a). The large 
central concrements appearing free in the tissue seemed to evolve from fusion of 
the smaller concrements. Study of the larger concretions with high power magnifi- 
cation showed concentric layering of the material. This was particularly pro- 
nounced in sections stained for iron with prussian blue. 

The arterioles, venules and larger vessels were Also involved in the process. 
The most minute change, and probably the earliest, was seen in the outer coats 
of the media. Here were deposited globules of the basophilic material. When 
the process was more advanced, globules were present in the outer coats of the 
media, in the adventitia and in the perivascular spaces. In the larger vessels 
the intima remained intact, and the lumen was not narrowed. 

Although the lenticular nuclei were most altered, the changes were considerable 
in the thalamic and the caudate nuclei and in the dentate nuclei of the cerebellum 
(fig. 4b). Less marked changes were observed in the red nuclei, the substantia 
nigra, the reticular substance of the pons, the white matter and cortex of the 
cerebrum and the white matter and cortex of the cerebellum. Sections of the 
cornu ammonis, the mamillary bodies, the superior and inferior olivary bodies 
and the spinal cord were normal. Our microscopic sections were stained as a 
routine with hematoxylin and eosin and cresyl violet and by the Weigert myelin 
sheath, the Van Gieson and the Mallory phosphotungstic acid hematoxylin technic. 
Careful study of these sections showed no degenerative changes in the ganglion 
cells, no increase in the glia cells and no demyelination, even in the most heavily 
involved areas. Since the larger concretions apparently evolved from fusion of 
smaller capillary concrements, the intercapillary tissue must necessarily have been 
destroyed. 
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prussian blue), showing coral-like arrangement of the smaller concretions and con- 
centric lamellae (x 175), and dentate nucleus of the cerebellum (b), showing 
pericapillary beading and small concrements (hematoxylin and eosin; X 105). 
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The presence of calcium in the deposits was established to our satisfaction, 
Concretions teased from the globus pallidus became softened when allowed to 
stand in 5 per cent nitric acid, a good decalcifying agent. Chemical analysis showed 
that the lenticular nucleus of the brain contained forty-eight times as much 
calcium as that of the brain used as a control, or 0.14 per cent of the net weight 
as against 0.003 per cent for the control. Both brains had been fixed in the same 
10 per cent solution of formaldehyde U. S. P. and had remained in it for the 
same period. 

Da Fano and Perdrau‘ described the purpurin stain as probably specific for 
calcium. Paraffin sections of our material were stained for ten minutes in a 
saturated solution of purpurin in 95 per cent alcohol. They were then washed in 
a 0.75 per cent solution of sodium chloride, dehydrated in alcohol, cleared in xylene 
and mounted in balsam. Such preparations showed all the globules and concretions 
stained orange red against a lighter background of the same color. If this stain 
is specific for calcium, as has been claimed, one may conclude that the calcium 
was evenly distributed throughout the material described as staining deeply with 
hematoxylin and was not present in detectable amounts in the surrounding glia 
and nerve cells. Examination of sections stained in the same manner after 
decalcification for three hours in the Galantha® decalcifying solution revealed no 
calcium. 

Iron was readily demonstrated in the deposit by the prussian blue stain. No 
fat was observed in the deposit in our sections stained with scarlet red, yet the 
stains were technically satisfactory, as droplets of fat could be detected in many 
of the ganglion cells. 

The main mass of the deposit was observed to be a colloid material which 
stained as deeply with hematoxylin after removal of the iron and calcium as before. 
Sections placed in a solution of oxalic acid to remove the iron and then in an acid 
solution to dissolve the calcium still stained with hematoxylin. Furthermore, there 
was no appreciable change in the size or shape of the deposit. The colloid differed 
from hyalin in its affinity for basic dyes and from amyloid in that it did not stain 
with congo red. 

Significant pathologic changes outside the nervous system in this case included 
bilateral bronchopneumonia with beginning organization, hypoplasia of the spleen 
(weight, 6 Gm.), total duplication of the right ureter, slight chronic rheumatic 
mitral endocarditis, cystitis emphysematosa, acute esophagitis, mucocele of the 
appendix and ulcer of the hypopharynx. There was no general arteriosclerosis. 
The parathyroid glands were normal grossly and microscopically. Vascular and 
perivascular deposits such as those occurring in the brain were not present in 
other viscera or in the skeletal muscle. 


Case 2.—A school boy aged 13 years and 7 months was brought to the clinic 
on June 13, 1936, because of convulsive seizures. The family and the medical 
history were unimportant. The boy had been considered healthy until the age 
of 7 years, when he had had the first convulsive seizure. These seizures had 
continued to occur, ranging in frequency from one attack a year to fifteen within 
twenty-four hours. Recently they had occurred on an average of once a month, the 
last attack having taken place on June 6. 


4. da Fano, C., and Perdrau, J. R.: Chronic or Subacute Herpetic Meningo- 
Encephalitis in the Rabbit with Some Observations on Calcification, J. Path. & 
Bact. 30:67-95, 1927. 

5. de Galantha, E.: Improved Method for Rapid Decalcification, Am. J. 
Clin. Path. (Tech. Supp.) 7:10-11 (May) 1937. 
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The attacks were described as beginning with numbness and tingling in the 
left foot, followed by involuntary inversion of the foot and clenching of the right 
hand to form a fist. This served as a warning to the patient and gave him time 
to sit down before losing consciousness. With loss of consciousness the head 
and eyes turned to the right; twitching began in the right side of the face; the 
whole body became rigid, and he almost invariably fell toward the right. The 
seizures lasted one or two minutes and were followed by a short period of mental 
confusion. Occasionally a minor seizure, characterized by numbness and tingling 
in the left foot, occurred without progressing through the complete sequence 
described. In the opinion of the mother, there had been definite slowing of the 
‘mental processes and an increase in clumsiness in the previous year or two. 


Examination.—The positive findings on neurologic examination included stam- 
mering, grade 2 (on a basis of 1 to 4), and dysarthria, grade 1. The patient 
walked with the arms hanging abducted about 6 inches (15 cm.) from the sides 
and swung them less than is usual. The facial expression was somewhat immobile. 
The speed of movement of the tongue and of the alternate flexion and extension 
of the fingers (fingerwiggle) was diminished from 25 to 50 per cent. The deep 
tendon jerks were diminished about 50 per cent, but were equal on the two sides. 
No abnormal reflexes could be elicited, and neither the Chvostek nor the Trousseau 
phenomenon was present. On June 15 the intelligence quotient as determined by 
Terman’s revision of the Binet-Simon test was 73 per cent. The test gave an 
identical result when repeated ten days later, after all sedative medication had 
been stopped. 

Roentgenograms of the skull showed numerous small, irregular areas of calcifi- 
cation symmetrically distributed on either side of the midline in the region of the 
basal ganglia (fig. 1). On the left side, higher up in the frontal lobe and above 
the usual location of the anterior horn, there was another small, irregular area 
of calcification similar to those in the basal ganglia. Roentgenograms of the 
heads of the mother, the father and a brother, who accompanied the patient, 
were normal. Basal metabolic rates (determined on June 23) were +4 and —23 
per cent. On the next day the rates were found to be —1l and —7 per cent. 

Pneumoencephalographic study on June 19 gave normal results except that it 
showed the relation of the calcification to the ventricular system (fig.5). The spinal 
fluid removed at the time of this procedure was clear; the Kolmer and the Kline 
reactions were negative, and the reaction for globulin was negative. The cell count 
showed 1 lymphocyte. There was 30 mg. of protein per hundred cubic centimeters, 
and the colloidal benzoin curve was 000002321000000. 

On June 18 the value for calcium was 6.8 mg., that for phosphorus 7.2 mg. 
and that for phosphatase 10.4 units per hundred cubic centimeters of blood (table 1). 
On June 24 the patient began to take orally 12 teaspoonfuls (approximately 24 
Gm.) of powdered calcium lactate and 3 tablespoonfuls (approximately 45 cc.) 
of cod liver oil daily. The dose of calcium lactate was increased to 18 teaspoonfuls 
on June 27 and to 32 teaspoonfuls on July 6. 

The patient had three major seizures on July 5. At that time the calcium 
content of the serum was not increased. By July 16 the value for serum calcium 
had risen to 9.2 mg. per hundred cubic centimeters. Determinations of serum 
calcium gave normal results on Oct. 6, 1936, and on June 22, 1937. When 
last heard from (December 1937) the patient was much improved; he appeared 
brighter, was doing well in school and had had no convulsions since July 5, 1936. 
He had continued to take calcium lactate and cod liver oil. Roentgenograms (made 
elsewhere) showed no appreciable change in the cerebral calcification. 


ae 
& 
. 


930 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Case 3.—A woman aged 55 entered the clinic on June 15, 1936. Four years 
previously she had noticed failing vision in the right eye. A physician had told 
her there was a hemorrhage in this eye and had prescribed glasses. Six months 
prior to her admission to the clinic vision in the left eye had begun to fail and 
on admission she could not see to read or sew. In the last six months she had 
become extremely nervous, emotionally labile and easily fatigued. She had lost 
17 pounds (7.7 Kg.) in spite of increased appetite and had had palpitation 
frequently and headache when fatigued. 

The family and the developmental history were unimportant. Since the patient 
presented no neurologic or mental symptoms not adequately explained by the 


Fig. 5.—Pneumoencephalogram showing the relation of calcification to the 
ventricular system. 


general pathologic conditions discovered, neurologic examination was _ not 
performed. 


General Examination.—This revealed signs of hyperthyroidism; there were a 
diffusely enlarged thyroid gland, a fine, rapid static tremor of the hands and a 
pulse rate of 92; the basal metabolic rate was elevated to + 32 and +34 per 
cent on two different days. Ophthalmologic examination revealed disseminated 
choroiditis suggestive of syphilis. The Kline and Kahn tests of the blood gave 
strongly positive reactions and supported the clinical impression of syphilitic 
choroiditis. The Kolmer modification of the Wassermann test and tests of the 
spinal fluid all gave normal results. 
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Roentgenograms of the skull revealed small, irregular shadows of calcification 
on either side of the midline above the sella in the region of the corpus striatum. 
The pineal body was well calcified. 

Course——The patient was given 30 drops of compound solution of iodine 
(Lugol’s solution) daily for one week, and on June 25 subtotal thyroidectomy was 
performed. Convalescence was uneventful. She was to have treatment for syphilis 
after her return home. 


Case 4.—A man aged 31 had been well until three weeks before his admission 
to the clinic, when he had awakened one morning with almost complete 
left hemiplegia. He recovered strength rapidly, but four days before admission 
had a second attack, which was similar to the first. 

Examination.—General examination gave essentially normal results. The blood 
pressure in millimeters of mercury was 110 systolic and 80 diastolic. The 
peripheral arteries were not palpably sclerotic. The vision, pupils, ocular reflexes 
and fundi were normal. There was no sclerosis of the retinal vessels. Perimetric 
examination of the visual fields revealed relative right homonymous hemianopia. 


TasB_eE 1.—Values for Calcium, Phosphorus and Phosphatase (Case 2) 


Calcium, Phosphorus, Phosphatase, 
Mg. per Mg. per Units per 
100 Ce. of 100 Ce. of 100 Ce. of 
Date Serum Serum Serum 


Neurologic study showed paralysis of the muscles of the left arm to be almost 
complete. Strength in the left leg was estimated to be reduced to about 25 per 
cent. The musculature at the left corner of the mouth was distinctly weakened. 
No disturbance of sensation was detected. The tendon reflexes of the weakened 
extremities were increased over the normal by about 50 per cent. An extensor 
plantar response was regularly elicited on the left side by the methods of Babinski 
and Chaddock. Neither the Chvostek nor the Trousseau phenomenon could be 
elicited. The mentality seemed normal. Lumbar puncture was performed, with 
entirely normal results. Studies of the blood revealed mild hypochromic anemia. 
The Kolmer, Kline, Kahn and Hinton tests of the blood for syphilis gave negative 
reactions. The blood serum contained 10.3 mg. of calcium, 3.6 mg. of phosphorus 
and 2.8 units of phosphatase per hundred cubic centimeters. 

Roentgenograms of the skull showed bilaterally symmetric irregular calcifica- 
tion just lateral to and slightly below the usual position of the anterior horn of 
the lateral ventricle. Pneumoencephalograms revealed that the subarachnoid 
pathways and ventricles were normal. 

The patient gradually improved under our observation and was dismissed on 
April 14, 1937. When last heard from (in December 1937) he was well except 
for residual paralysis. 


Case 5.—An unmarried woman aged 40 had undergone several examinations 
at the clinic because of varying complaints. An organic basis for these complaints 
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had never been established except on one occasion, when she was observed to 
have subacute cystitis. It was said that she had always been slow in learning; 
she had done poorly in school and had never been able to cook, iron or perform 
other simple domestic duties. She had never had convulsions. The family history 
was without significance. 


Examination—General examination gave normal results except for signs sug- 
gestive of hyperthyroidism. The blood pressure in millimeters of mercury was 
150 systolic and 90 diastolic; the pulse rate was 100; the thyroid gland was 
diffusely enlarged, and the basal metabolic rate was +39 per cent. When 
repeated four days later, after the patient had taken 30 minims (1.9 cc.) of 
compound solution of iodine daily, the metabolic rate was found to be + 15 per 
cent. Although exophthalmic goiter could not be diagnosed with certainty, it was 
suspected so strongly that the patient was advised to return in three months for 
reexamination. She failed to meet this request. 

Roentgenograms of the thorax were normal, but those of the head showed 
irregular areas of calcification in the region of the corpora striata. In addition 
there were calcification of the pineal body and slight calcification of the falx. 

Neurologic examination revealed no significant deviation from the normal 
except the rather obvious mental retardation. An intelligence test showed the 
patient to have a mental age of 9 years and 10 months, or an intelligence quotient 
of 60 per cent. The Chvostek and the Trousseau phenomenon could not be elicited. 
The blood serum contained 9.9 mg. of calcium, 3.2 mg. of phosphorus and 1.2 units 
of phosphatase per hundred cubic centimeters. 


Case 6.—A girl aged 2% years was first seen at the clinic in 1925 because 
of seizures of the grand and the petit mal type, of eleven months’ duration. Three 
weeks before her admission a corneal ulcer had developed. The essential finding 
at this examination was a level of serum calcium of 7.4 mg. per hundred cubic 
centimeters. A diagnosis of tetany was made, and cod liver oil and calcium 
were advised. The child improved rapidly, and the attacks ceased. 

The patient was not seen again at the clinic until Sept. 29, 1937, at which time 
we learned that she had failed to develop properly; she had been unable to go 
beyond the second grade in school, had been difficult to control at home, had had 
frequent tantrums and had not played normally with other children. The con- 
vulsions, of which she had two in the year prior to her first visit, had ceased, and 
she had been three years without a seizure. Her mother, father, two brothers and 
two sisters were all normal, and there was no history of epilepsy or mental disease 
in other members of the family. 


Examination—General examination (the patient was 14 at this time) revealed 
that she was 54 inches (137 cm.) tall and weighed only 72% pounds (33 Kg.). 
She was obviously mentally retarded. The teeth were carious and malformed. 
The liver was palpable for a distance of 2 cm. below the right costal margin. 

Ophthalmologic examination showed that vision in the right eye was reduced 
to ability to count fingers at a distance of about 100 cm.; vision was 6/30 in 
the left eye. Both corneas were cloudy. The pupils and reflexes were normal. The 
optic disks appeared normal, but the rest of the fundi was poorly seen because of 
the corneal opacities. The patient cooperated too poorly for a test of the visual 
fields to be reliable. 

Neurologic examination gave no significant results except that the mental age 
was 6 years. This represented an intelligence quotient of 42 per cent, classifiable 
as imbecility. The Chvostek and the Trousseau phenomenon could not be elicited. 
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Urinalysis, determination of the value for hemoglobin and erythrocytic and 
leukocytic counts gave normal results. The Kline reaction of the blood for syphilis 
was also negative. On October 1 the blood serum contained 6 mg. of calcium, 
7.2 mg. of phosphorus and 1.8 units of phosphatase per hundred cubic centimeters ; 
the protein content of the serum was 7.2 Gm. per hundred cubic centimeters. 

Roentgenograms of the thorax showed calcification of the hilar lymph nodes. 
Plain roentgenograms of the skull showed multiple small, irregular areas of 
calcification distributed symmetrically on either side of the midline in the region 
of the basal ganglia. In addition, there were smaller, less distinct areas of calcifi- 
cation in the cerebellar region, probably in the dentate nucleus. 


Course.—Cod liver oil and powdered calcium lactate were prescribed after the 
method used by Boothby. This method was successfully employed in treating 
the patient in case 2. 


REVIEW OF THE LITERATURE 


So far as we are aware, the roentgenographic picture of symmetric 
cerebral calcification has been described only twice previously. In 
Fritzsche’s cases the roentgenograms were similar to ours, but the 
calcification was more dense and widespread. In 2 cases the dentate 
nucleus of the cerebellum was sufficiently calcified to be visualized. The 
clinical picture in all 3 cases was essentially the same and was char- 
acterized by mental retardation and a disturbance in muscle tone 
resembling that seen in Parkinson’s syndrome without tremor. Two 
of the siblings in Fritzsche’s cases had had convulsive seizures in early 
life. Fritzsche concluded that the disease is heredodegenerative and had 
probably arisen from a recessive character. Although his patients had 
not died, and consequently postmortem studies had not been made, he 
assumed that the pathologic alteration giving rise to this unique roent- 
genographic picture must have been calcified colloid deposits in and 
about the finer vessels of the basal ganglia. He was aware of the patho- 
logic studies of Fraenkel and Schiele,7 who had demonstrated roent- 
genographically the calcium within the specimens of brain tissue. 

In the same year (1935) Kasanin and Crank reported a case in which 
they proved the correlation Fritzsche had made. Their roentgenograms 
were similar to ours, and their necropsy studies showed the same patho- 
logic basis for the cerebral calcification. Their patient first had con- 
vulsions at the age of 22. When he came under their care he was 32; 
speech was then thick and difficult to understand, and he was totally 
deaf in the right ear. During the six years before his death he had 
convulsive seizures, and the muscles became progressively more stiff and 
rigid. Peculiar waves of generalized hypertonicity, alternating with 


6. Fraenkel, E.: Demonstration von R6ntgenbildern tiber Verkalkung, 
Verhandl. d. deutsch. path. Gesellsch. 13:76-78, 1909. 


7. Schiele, B. G.: Ueber vorwiegend perivasale sekundar verkalkende Konkre- 
mentbildung im Hirngewebe, Virchows Arch. f. path. Anat. 282:790-820 (Dec. 3) 
1931. 
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periods of relaxation, occurred. At times there were generalized mus- 
cular twitches, so that the whole body appeared to fibrillate. 

Angiomas of the brain have been demonstrated roentgenographically, 
although the picture obtained is one of localized calcification distinct 
from that with which we are dealing. In such cases the calcium has 
been deposited in a perivascular colloid material not unlike that sym- 
metrically distributed in our cases. In the cases of epilepsy due to 
cerebral calcification described by Geyelin and Penfield * the roentgeno- 
graphic picture was also distinct from that in our cases, although the 
microscopic appearance of the vascular calcification in the specimen 
removed surgically in 1 of these cases was similar to our observations, 

Roentgenograms in Deutsch’s® case, in which there were widely 
disseminated calcified nodules associated with a cyst of the cavum septi 
pellucidi, likewise differed greatly from those in our cases. The patho- 
logic picture was not determined in his case, as the patient did not die 
and biopsy was not done. 

In contradistinction to the scantiness of the literature on the roent- 
genographic findings in cases of symmetric cerebral calcification, many 
reports have resulted from the discovery of the characteristic pathologic 
alterations in the brain which are the basis of this roentgenographic 
picture. The first reports were made in 1855, by Bamberger *° and 
Virchow."? In the majority of articles the pathologic and clinical obser- 
vations were combined in the form of case reports. Other reports have 
resulted from pathologic studies of a series of brains of patients dying 
of specific diseases. A few articles have resulted from study of a large 
series of brains in an effort to determine the frequency with which the 
characteristic cerebral pathologic alterations are encountered. As far as 
possible we have extracted the clinical features from these reports in an 
effort to determine the possible clinical significance of symmetric cerebral 
calcification. In the course of this work it was evident that a more or 
less constant cerebral pathologic change is associated with many differ- 
ent clinical pictures. Since the literature bearing on the clinical and 
pathologic aspects is voluminous, we shall present only a list of the chief 
clinical characteristics of the diseases in which the basic cerebral changes 
have been described, together with references to the articles reporting 
them and to the number of such cases reported (table 2). 


8. Geyelin, H. R., and Penfield, W.: Cerebral Calcification Epilepsy: Endart- 
eritis Calcificans Cerebri, Arch. Neurol. & Psychiat. 21:1020-1043 (May) 1929. 

9. Deutsch, L.: Ueber einen Fall von multiplen intrakraniellen Verkalkungen 
nebst einer Variante des Ventrikelsystems, Deutsche Ztschr. f. Nervenh. 187:292- 
307 (July 11) 1935. 

10. Bamberger, cited by von Rokitansky, K.: Lehrbuch der pathologischen 
Anatomie, Vienna, Wilhelm Braumiiller, 1856, vol. 2. 

11. Virchow, R.: Kalk-Metastasen, Virchows Arch. f. path. Anat. 8:103-113 
(April) 1855. 
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TABLE 2.—Conditions Associated with the Basic Pathologic Changes of Symmetric 


Cerebral Calcification * 


Number of 
Condition Oases 
Mental deficiency (con- 7 


genital or acquired) 


Mental deficiency and 
convulsions 


Mental deficiency and 
extrapyramidal motor 
disturbances with or 
without convulsions 


Amaurotic idiocy 
Mongoloid idiocy 
Huntington’s chorea 
Schizophrenic psychosis 


Tetany 


Hypothyroidism: 
(a) Cretinism 


(b) Postoperative 
myxedem 


ema 
Addison’s disease (patient 1 


also had tetany) 
Chorea 


Encephalitis lethargica 


Postencephalitic park- 
insonism 
Malaria 


Cerebral syphilis 


Virchow’s interstitial 
encephalitis 
Paralysis agitans 


Intracranial tumor 


Cerebral abscess 
Spinal tumor 


Illuminating-gas poisoning 


Lead intoxication 
Pernicious anemia 
Combined degeneration 


Myelitis 
Disseminated sclerosis 
Infantile rickets 


Progressive muscular 
atrophy 

Apoplexy and cardiac 
weakness 

Diabetes 

Renal disease 

Circulatory disease 

Aleoholism 


12 


16 


1 


13 


23 


13 


@ 


Observer 


Virchow.17 Wedl, C.: Med. Jahrb. 5 : 139-142, 1863. Simon, 
T.: Virchows Arch. f. path. Anat. 55 : 534-586, 1872. 
Perusini, G.: Folia neuro-biol. 6 ¢ 465-488, 1912. Beaussart, 
M. P.: Bull. Soc. clin. de méd. ment. 6 : 267-269, 1918 

Schiele.? Bamberger.*° Eaves.2* Bassoe and Hassin.27 
Meyer.2® Hochhaus, H.: Neurol. Centralbl. 17 : 1026-1029 
(Nov, 15) 1898. Hansemann: Verhandl. d. deutseh. path. 
Gesellsch. (1899), 1900, pp. 399-404. Vanzetti, F., cited by 
Taft, A. E.: Rev. Neurol. & Psychiat. 14: 57-67, 1916. 
Hallervorden, J.: Zentralbl. f. d. ges. Neurol. u. Psychiat. 
33 ¢ 519-520, 1923 

Fritzsche.1 Kasanin and Crank.* Hallervorden and Spatz.1+ 
Hurst.21 Fischer, O.: Ztschr. f. d. ges. Neurol. u. Psychiat. 
7 3 463-486, 1911. Weimann, W.: Monatschr. f. Psychiat. u. 
Neurol. 50 ; 202-234, 1921. Kalinowsky, L.: ibid. 66: 168- 


Ostertag.?? 
McAlpine 2¢ 
—— Taft, A. E.: Rev. Neurol. & Psychiat. 14 : 57-67, 


Schnabel.18 Ostertag.22 Pick, A.: Neurol. Centralbl. 21: 
578-579 tg 1) 1902; 22% 754-756 (Aug. 16) 1908 
Weimann, W.: Ztschr. f. d. ges. Neurol. u. Psychiat. 76: 
583-567, 1922 


Wedl, O.: Med. Jahrb. 5 ¢ 139-142, 1863. Marie, P.; Trétiakoff, 
C., and Stumfer, E.: Encéphale 15 : 601-608 (Nov. 10) 1920. 
Marinesco, M. G.: ibid. 19 : 265-298 (May) 1924. Léwenberg, 
cited by Ostertag.22 Lotmar, F.: Ztschr. f. d. ges. Neurol. 
u. Psychiat. 1 31-53, 1933 

Lotmar, F.: Ztschr. f. d. ges. Neurol. u. Psychiat. 146: 
1-58, 1983 

Ostertag 22 


Jacob, cited by Ostertag.?? 


Hurst.22_ McAlpine.2® Elischer, J.: Virchows Arch. f. path. 
Anat. 63 : 104-112 (April 9) 1875. FPlechsig, P.: Verhandl. d. 
Cong. f. inn. Med. 7 : 452-453, 1888. Jakowenko, W.: 
Neurol. Centralbl. 8 : 484 (Aug. 15) 1889. Wollenberg, R.: 
Arch. f. Psychiat. 23 : 167-200, 1892. Diirck, H.: Miinchen. 
med. Wehnschr. 1 : 33-37 (Jan. 14) 1921 

Hurst.21 McAlpine.2® Buzzard, E. F., and Greenfield, J. G.: 
Brain 42 ¢ 305-338 (Jan.) 1920. Diirek, H.: Ztsechr. f. d. ges. 
Neurol. u. Psychiat. 12 : 175-192, 1921 

Eaves.2* McAlpine 2¢ 


Dirck, H.: Miinchen. med. Wehnschr. 1 : 33-37 (Jan. 14) 1921. 
Weingartner, A., abstracted, Zentralbl. f. inn. Med. 42: 57 
(Jan. 22) 1921 

Hurst.21. Catola, G.: Nouv. iconog. de la Salpétriére 17: 
354-357 (Sept.-Oct.) 1904. Urechia, C. I., and Elekes, N.: 
Encéphale 18 : 240-252 (March) 1923 

Schmincke, A.: Ztschr. f. d. ges. Neurol. u. Psychiat. 60: 
290-311, 1920 

Hurst.21 Lhermitte, Kraus and McAlpine.2* McAlpine.?¢ 
Walbaum: Virchows Arch. f. path. Anat. 16% : 227-237, 1901. 
Lewy, F. H., cited by Lhermitte, Kraus and McAlpine ** 

Holschewnikoff.15 Hurst.21  Roback, H. N., and Waraich, 
G. S.: Bull. Menninger Clin. 1 : 285-290 (Nov.) 1937 

Hurst 22 

Hurst 22 

Herzog, G.: Miinchen. med. Wehnschr. 1 : 558-559 (May 7) 1920 

Ostertag 22 

Ostertag 22 

Hurst.21. Weimann, W.: Monatschr. f. Psychiat. u. Neurol. 
5O : 202-234, 1921 

Hurst 22 

Hurst 22 

Wedl, ©.: Sitzungsb. d. k. Akad. d. Wissensch. Math.- 
naturw. Cl]. 48 : 384-407, 1863 

Hurst 22 


Meyer 28 


Ostertag 22 

Ostertag 22 

Ostertag 22 

Steemmler.1® Wedl, ©.: Sitzungsb. d. k. Akad. d. Wissensch. 
Math.-naturw. Ol. 48 : 384-407, 1863 


* Except in 3 cases of Fritzsche’s in which the diagnosis was based only on the roentgeno- 
logie findings. 

+ In at least 2 cases, and probably more. 

t Simply mentioned as having been observed in this condition. 
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It is of interest to note that similar pathologic changes have been 
described as occurring in lower animals. Da Fano and Perdrau and 
Levaditi and Li** observed similar calcification of the vessels in the 
brains of rabbits with herpetic encephalitis, and Hurst ** observed such 
lesions in the brains of horses and cows and once in that of a monkey 
(rhesus). 

We could not predict with certainty in many of the cases reported 
whether or not roentgenograms would have revealed the calcification. 
Certainly, with rare exceptions, the process was so limited in extent and 
degree in the presence of chorea, encephalitis lethargica, malaria, 
cretinism, paralysis agitans, intracranial tumor, amaurotic idiocy, 
Wilson’s disease, Hallervorden-Spatz** disease, Virchow’s interstitial 
encephalitis and cerebral syphilis that roentgenographic demonstration 
would have been impossible. On the other hand, in most of the cases 
listed under mental deficiency, mental deficiency with convulsions and 
tetany the process was marked, and roentgenograms would probably 
have presented the characteristics of symmetric cerebral calcification. 

In the cases reviewed we found the patients distributed according to 
age as follows: under 1 year, 3; from 1 to 7, 3; from 10 to 19, 9; from 
20 to 29, 27; from 30 to 39, 22; from 40 to 49, 35; from 50 to 59, 30, 
and 60 or more, 44. Of the patients whose sex was recorded, 51 were 
males and 55 were females. 

Holschewnikoff,!* Mallory,?® Virchow,?? Schnabel ** and Staemmler 
reported the characteristic cerebral observations in cases in which there 


12. Levaditi, G. and Li, Y. P.: La calcification des lésions d’encéphalite 
chronique sous l’influence de l’ergestérol irradié (Stérogyl), Compt. rend. Soc. de 
biol. 101:881-885 (July 6) 1929. 

13. Hurst, E. W.: Calcification in the Brains of Equidae and of Bovidae, Am. 
J. Path. 10:795-798 (Nov.) 1934. 

14. Hallervorden, J., and Spatz, H.: Eigenartige Erkrankung im extrapyra- 
midalen System mit besonderer Beteiligung des Globus pallidus und der Substantia 
nigra: Ein Beitrag zu den Beziehungen zwischen diesen beiden Zentren, Ztschr. f. 
d. ges. Neurol. u. Psychiat. 79:254-302, 1922; Eigenartige Erkrankung im extra- 
pyramidal motorischen System: Ein Beitrag zu den Beziehungen zwischen Globus 
pallidus und Substantia nigra, Zentralbl. f. d. ges. Neurol. u. Psychiat. 28:518-520, 
1922. 
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were no symptoms referable to the brain. Kodama,?° Hurst ** and 
Ostertag,*” in their large series of cases, observed slight changes so 
frequently present in the globus pallidus of patients without neurologic 
symptoms that doubt was cast on the supposed pathologic significance 
of the lesions. 


Pathologic Picture——The numerous descriptions of the pathologic 
picture in the literature are remarkably similar. Common to all reports 
are alterations in and about the finer cerebral vessels, particularly those 
of the lenticular nuclei. Almost all writers who have described the 
globules of a deeply basophilic material adjacent to the capillary walls 
have remarked the tendency of the material to coalesce, forming vascular 
sheaths and concretions. There is good agreement also as to the 
involvement of the media and adventitia of the smaller arteries and the 
infrequency with which the veins are similarly affected. Many have 
called attention to the occlusion of capillaries by the process when it was 
extensive. The majority have observed that the lumens of the arteries 
were not narrowed. 

The extent of the process as described has varied greatly; it has 
ranged from involvement of an occasional vessel in the anterior half of 
the globus pallidus to widely and symmetrically distributed vascular 
deposition with calcification throughout the brain, the cerebellum and the 
brain stem. The greatest dissimilarity in the descriptions has arisen 
from the pathologic changes wrought by the varying disease processes 
with which the characteristic vascular and perivascular deposits have 
been associated. Debate also has arisen as to the chemical nature of the 
deposits and their significance. 

The contributions of Kodama, Hurst and Ostertag have been 
enlightening in respect to the frequency with which this characteristic 
cerebral pathologic alteration occurs. Kodama, in a study of the lipoids 
of the globus pallidus in 200 brains, noted that 55 per cent showed some 
deposit of the material in the globus pallidus and that in 17.5 per cent 
the deposit was heavy. He noted no relation between the amount of fat 
and the material deposited and concluded that they are completely 
independent of each other. 

Hurst ** studied the lenticular nuclei of 100 brains and observed 
deposits in 50. The process was confined to the anterior half of the 


20. Kodama, M.: Ueber den Fettgehalt des Globus pallidus (das “Palli- 
dumfett”), Ztschr. f. d. ges. Neurol. u. Psychiat. 102:236-249, 1926. 

21. Hurst, E. W.: On the So-Called Calcification in the Basal Ganglia of the 
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globus pallidus in the majority of cases. In 7 cases a few vessels of the 
internal capsule were involved; in 3 there was a slight spread to 
the putamen, and in 3 others, to the posterior half of the globus pallidus, 
In only 5 cases were one or more veins observed to be affected, and in 
only 2 cases was the involvement at all extensive. 

Ostertag made a similar study of 100 brains. He observed the 
deposits to be present in 72 brains and to be heavy in 22. The usual site 
for the deposited material was the aural portion of the globus pallidus. 
The cerebellum of 50 of the brains was studied, and deposits were 
© observed in 30. In 22 cases the deposit was moderate, and in 8, heavy. 
- In the cerebellum the dentate nucleus was the site of predilection. Peri- 
capillary deposits of the material were observed in the lamina medullaris 
circumvoluta of the cornu ammonis in 31 of the 56 brains examined. 
Other parts of the brain were less frequently involved. The material was 
observed in 5 instances in the internal capsule, in 16 instances in the 
putamen, in 2 instances in the thalamus and in 1 instance in the white 
matter of the cortex. Ostertag concluded that the deposited material 
occurs so frequently in the anterior half of the globus pallidus and in 
the dentate nucleus of the cerebellum that its presence to a slight degree 
should not be considered pathologic. However, in most of the isolated 
case reports the process was too extensive to be considered physiologic. 

The most common location of the process has been reported to be the 
globus pallidus. Frequently, however, the deposit has been observed 
in the dentate nucleus of the cerebellum, in the other basal ganglia and 
in the cerebral white matter. The cerebral and the cerebellar cortex 
have been less frequently involved. 

Considerable debate has arisen as to whether or not the colloid 
material contains calcium. Lhermitte, Kraus and McAlpine and 
Hurst ** concluded that the evidence for the presence of calcium is incon- 
clusive. They suggested that the presence of iron, which stains with 
hematoxylin as does calcium, may have misled previous investigators. 

Eaves ** was the first to settle the question definitely. Her chemical 
analyses of the concretions showed an abundance of calcium. In addition 
to calcium, she found iron, phosphates, carbonates and traces of mag- 
nesium. Furthermore, Eaves emphasized that deep staining with 
hematoxylin is not good evidence for the presence of calcium, since iron 
and even the colloid matrix itself stain similarly. She criticized as 
unreliable the test for calcium by the formation of gypsum crystals on 


23. Lhermitte, J.; Kraus, W. M., and McAlpine, D.: On the Occurrence of 
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the addition of sulfuric acid, since a positive reaction is not always 
obtained even in the presence of calcium. Schiele and Kasanin and 
Crank later verified by chemical analysis Eaves’s contention that calcium 
is present. 

Schnabel found that decalcified concrements will reimbibe calcium 
when placed in blood serum or solutions of calcium. Ostertag studied 
74 brains of his series for calcium and observed it to be present in 7. 
The majority of workers have agreed that calcification of the colloid 
material is a secondary phenomenon. 

Watt ?> reviewed the most important of the theories as to the 
mechanism of calcification and concluded that the ideas expressed by 
Barillé, Wells and others are the most logical. They had pointed out 
that lowering of the carbon dioxide content of the serum containing 
calcium causes its precipitation. McAlpine;** Lhermitte, Kraus and 
McAlpine ; ** Ostertag, and others found the deposited material to con- 
tain a lipoid substance, as judged by its affinity for fat stains. They 
observed that the lipoid is not soluble in the ordinary fat solvents. 

The effects of colloid deposition on the surrounding brain tissue have 
been difficult to determine, since such deposition has often been asso- 
ciated with diseases which produce inflammatory and degenerative 
changes. Some investigators have been unable to detect any degenera- 
tive changes in the ganglion cells or any reaction of the glial tissue to 
the deposit. The majority who made careful studies observed moderate 
to severe degeneration of the ganglion cells, particularly in the most 
heavily involved areas, but little or no reaction of the glia. Clinical 
substantiation of the relative insignificance of parenchymal damage in 
some cases is attested by failure to observe any symptoms referable to 
the brain during life. 

The actual cause of the characteristic colloid degeneration in and 
about the vessels of the brain has given rise to much speculation. 
Virchow concluded that the deposits represent calcium which has 
metastasized from areas of destruction of bone, a view which subsequent 
studies have not substantiated. Many of the writers who have reported 
isolated cases have expressed the opinion that the deposit is in some way 
specific for the particular disease process described. Others, with 
Bassoe and Hassin,?" have postulated that the alterations are in response 
to some undiscovered severe intoxication. 


25. Watt, J. C.: Deposition of Calcium Salts in Areas of Calcification, Arch. 
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a Clinical Picture Simulating Brain Tumor, Arch. Neurol. & Psychiat. 6:359- 
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Hurst,*! observing the colloid deposits so frequent in his series of 
cases, concluded that the globus pallidus shows a proclivity to degenera- 
tion independent of local causes. He likened the degeneration of the 
pallidum to the accumulation of lipochrome pigment in nerve cells, 
which, if not normal, is so commonly observed with advancing years 
when any unusual strain (toxic or mechanical) is put on the nervous 
system as to be expected. He concluded that degeneration might occur 
at a much earlier age if the noxa were sufficiently potent or if the globus 
pallidus were directly involved in the disease process. 

Ostertag expressed agreement that the process is so frequently 
observed in the globus pallidus and dentate nucleus that when not far 
advanced it is probably of little significance. He emphasized that the 
deposits tend to occur on the periphery of the portion of the globus 
which normally contains the lipoids demonstrated by Kodama and there- 
fore has a metabolism differing from that of the adjacent tissue not 
containing the lipoids. Having seen the colloid deposits in and around 
the vessels at the margin of such circumscribed lesions of the brain as 
occur in the presence of hypertensive softening and amaurotic idiocy, he 
concluded that there is a tendency for the colloids of the tissue fluids 
to be precipitated in the region between two areas of tissue having a 
different metabolism. In response to a general disturbance of metab- 
olism or a disease process involving the brain directly the deposit may 
be increased beyond normal limits and to a degree in which the nutrition 
of the brain tissue is sufficiently interfered with to produce secondary 
nutritional disturbances in the parenchyma. He expressed the opinion 
that local disease processes of the brain can produce the pathologic 
alterations locally, while generalized diseases, such as endocrine distur- 
hances, may give rise to the more diffuse and symmetrically distributed 
lesions. 

Meyer ** concluded that the deposited material is a product of metab- 
olism and may normally be present in small amounts. He found it to be 
a colloid material containing protein and probably lipoids and expressed 
the opinion that it is precipitated from the mixed colloids of the serum. 
He assumed that the colloids undergo a change so as to behave like gels 
and pointed out that gels have the ability to take up calcium salts. 


COMMENT AND SUMMARY 
Symmetric cerebral calcification, particularly of the basal ganglia, 
produces a characteristic roentgenographic picture. Considerable varia- 
tion in the degree and extent of this form of calcification may occur, 
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corresponding to the stage of the disease at the time roentgenographic 
examination is made. Calcium is always present microscopically long 
before it can be revealed by roentgenographic methods. This calcifica- 
tion appears first in the roentgenograms in the form of small, irregular, 
discrete, symmetrically distributed shadows. When the pathologic 
changes are more marked the number of these shadows is increased and 
their distribution is more generalized; they occur even in regions other 
than the basal ganglia. In cases in which the deposits of calcium are 
unusually heavy the discrete shadows seem to coalesce into a more or 
less homogeneous mass, such as was demonstrated in 1 of Fritzsche’s 
cases. 

Roentgenographically it is important not to mistake the shadows of 
calcification for evidence of a neoplasm. The fact that the shadows are 
bilateral and symmetric is usually sufficient to exclude the possibility of 
tumor of the brain. If doubt persists it may be necessary to resort to 
ventriculographic or encephalographic study. 


Calcium deposits within the choroid plexus of the lateral ventricles 
are commonly observed in roentgenograms of normal persons. In certain 
anteroposterior and posteroanterior roentgenograms the bilateral shadows 
of calcification of the choroid plexus may simulate calcification in the 
basal ganglia. However, when the roentgenograms made in the lateral 
positions are examined the distinction between the two conditions should 
be obvious, since calcification of the choroid plexus when revealed in 
roentgenograms is limited to the region of the genu of the lateral 
ventricles, whereas calcification in the basal ganglia should be well 
anterior to this location. We have never observed calcification in the 
choroid plexus of the fourth ventricle roentgenographically, but if such 
a condition should occur it might easily simulate slight calcification of the 
dentate nucleus. When the dentate nucleus is heavily calcified its char- 
acteristic shape and position allow no confusion. 


The pathologic basis for the roentgenographic picture is one of 
colloid deposition in and around the finer cerebral blood vessels, with 
subsequent calcification of the deposit. Only when the pathologic process 
is extreme can it be demonstrated roentgenographically. These changes 
are so frequently observed at necropsy in the globus pallidus and the 
dentate nucleus that their presence to a slight degree, if not normal, is 
not unexpected. A marked increase in the degree and extent of the 
vascular process is likely to occur at any age, in either sex and in 
response to the presence of any of many diseases, not all of which 
produce neurologic symptoms. 


The pathologic process has been most extensive and therefore most 
likely to be detected roentgenographically in the presence of tetany and 
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other diseases characterized by mental deterioration, with or without 
convulsive seizures or motor symptoms referable to the extrapyramidal 
system. 

We believe that the frequent association of tetany with symmetric 
cerebral calcification should be emphasized. Two of our 6 patients had 
definite hypoparathyroid tetany. In retrospect, another patient (case 1) 
may have suffered from this disease, although the diagnosis was never 
established. At present we have under observation the seventh patient 
with symmetric cerebral calcification; we shall report this case later. 
The patient is a young woman with definite hypoparathyroidism. In the 
literature we have found 7 cases of extensive cerebral calcification asso- 
ciated with tetany and 1 case in which the patient had tetany and 
Addison’s disease. 

It has occurred to us that some of the patients with cerebral 
calcification associated with mental deterioration and convulsive seizures 
may have had hypoparathyroidism which was not detected. We believe, 
therefore, that roentgenograms should be taken of the skulls of all 
patients with hypoparathyroid tetany. In addition, in all cases in which 
roentgenograms show symmetric cerebral calcification determinations of 
the calcium content of the serum should be made in an effort to establish 
or exclude hypoparathyroidism. 
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SEQUELAE OF POSTMEASLES ENCEPHALOMYELITIS 


A CLINICOPATHOLOGIC STUDY 


N. MALAMUD, M.D. 
ANN ARBOR, MICH. 


In the course of postmeasles encephalomyelitis, neurologic and mental 
disturbances resulting in permanent organic defective states may occur. 
Ford? in reviewing 125 cases, including 12 of his own, found such 
residual symptoms in 65 per cent of patients who survived. The patho- 
logic conditions underlying such organic disturbances have so far not 
been described, except for a few doubtful cases, which I shall discuss 
later. 

It is the purpose of this contribution to report 2 cases which illus- 
trate clinically and pathoanatomically the sequelae of postmeasles 
encephalomyelitis and to trace the manner in which this terminal condi- 
tion develops from the preceding acute and subacute stages, which have 
been outlined in a previous communication.? Such an investigation may 
also be of value in differentiating disseminated encephalomyelitis from 
multiple and diffuse sclerosis, concerning which there is considerable 
confusion in the literature. 


REPORT OF CASES 


CasE 1.—E. T., a white boy aged 11, was admitted to the Michigan Home and 
Training School on July 11, 1929, because of retarded mental development. The 
family, the birth and the medical history were not significant. The patient was a 
typical mongolian idiot; his intelligence quotient was 21. Physical, neurologic 
and laboratory examination otherwise gave negative results. 

On Oct. 23, 1932, a hemiplegia on the right developed suddenly. It was 
followed a day later by a typical morbilliform eruption. Neurologic examination 
disclosed flaccid paralysis of the right arm and leg and moderate weakness of 
the left leg but no evidence of facial palsy. The paralysis gradually became 
spastic and remained unchanged until a week later, when slight improvement in 
the voluntary use of the right arm and leg was noted. Improvement continued, 
and by the middle of November the paralysis of the right arm had subsided, but 
the patient still dragged the right leg. Examination on December 6 disclosed that 
all tendon reflexes were equal but hyperactive; the Babinski sign was present on 
the right and questionably so on the left. The grip was weaker in the right hand; 


From the laboratory of the Neuropsychiatric Institute, the University of 
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the patient dragged the right leg slightly. The clinical record contains no further 
information regarding the neurologic status. On June 4, 1937, the patient died 
of acute miliary tuberculosis. 

Postmortem Examination Examination of the viscera disclosed acute general- 
ized miliary tuberculosis and old healed vegetations on the bicuspid valve. The 
brain weighed 1,040 Gm. The leptomeninges were moderately thickened and 
opaque, especially at the base; the vessels were delicate. The convolutions were 
not atrophic. In coronal sections the cortex was observed to be of normal width 
but occasionally poorly outlined. The white matter of the frontal lobes and the 
corpus callosum contained large symmetric grayish gelatinous lesions. Caudally 
the lesions diminished in extent, the rest of the white matter containing scattered 
indistinct grayish brown foci. The basal ganglia were well outlined. The ventricles 
were symmetric and moderately distended; the ependyma was finely granular. 
The brain stem showed no changes, but in the white matter of the cerebellum there 
were scattered small lesions similar to those of the cerebrum. 

Preparations stained by Weigert’s method disclosed extensive _ bilateral 
demyelination in the rostral segments of the frontal lobes, predominantly on 
the left. 

Sections through the head of the caudate nucleus (fig. 1) revealed on the left 
side demyelination of the entire centrum semiovale, including the subependymal 
layer, which extended dorsally into the gyral white matter and the arcuate fibers 
of the convexity. On the right side severe demyelination was restricted to the 
centrum semiovale, partly encroaching on the corona radiata. The genu and 
truncus of the corpus callosum were atrophic and demyelinated, mostly so in the 
vicinity of the ventricles; the rostrum was better preserved. The rest of the 
white matter both of the convexity and of the base contained scattered small 
streaky foci of demyelination. The myeloarchitecture of the cortex was well 
preserved. 

In sections through the rostral parts of the corpus striatum (fig. 2), demyelina- 
tion of the left centrum semiovale extended farther into the corona radiata, gyral 
white matter and arcuate fibers, slightly involving the myeloarchitecture at the 
convexity, but in other areas at this level the extent of involvement remained 
approximately the same. In all the sections caudal to this level the demyelination 
assumed exclusively a discrete focal character, but the foci were numerous through- 
out the white matter, including the corpus callosum (fig. 3). The basal ganglia 
and the brain stem, including the pyramidal tracts, were spared. A few discrete 
foci of demyelination were scattered in the white matter of the cerebellum. 

Histologic Examination.—The lesions in the white matter were of two types: 
(1) narrow sleeves of myelin degeneration, apparently surrounding exclusively 
the medullary veins, and (2) diffuse demyelination, most pronounced in the vicinity 
of the lateral ventricles. The outlines of the lesions were irregular, merging 
indefinitely with normal tissue or coalescing with neighboring foci. In the smaller 
lesions demyelination was incomplete, and the white matter still contained numerous 
partly degenerated and fragmented myelin sheaths. More advanced demyelination 
was observed in the center of the large lesions of the frontal lobes, where apparently 
subependymal and perivascular foci fused, forming extensive confluent, shrunken 
scars which contained numerous small cysts. The axis-cylinders were destroyed 
in proportion to the varying intensity of the demyelination, nowhere showing 
relative preservation. In preparations stained by Nissl’s method (fig. 4) the lesions 
were observed to consist of ill defined accumulations of deeply staining oligoden- 
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Fig. 1 (case 1).—Extensive bilateral demyelination of the centrum semiovale 
and corpus callosum, assuming a more discrete (perivascular) character in the 
gyral white matter at the level of the rostral parts of the frontal lobes. Weigert- 
Kulschitzky stain was used. The illustration is natural size. 


Fig. 2 (case 1).—Similar changes at the level of the corpus striatum, but showing 
increasing demyelination of the white substance and arcuate fibers on the left side. 
The Weigert-Kulschitzky stain was used. The illustration is approximately natural 
size. 
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Fig. 3 (case 1).—Patchy demyelination in the caudal parts of the cerebral white 
matter. The Weigert-Kulschitzky stain was used. The illustration is natural 
size. 
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Fig. 4 (case 1).—Cellular structure of the lesions, consisting of scattered small 
glial elements and perivascular pigment-laden gitter cells. Nissl stain; Zeiss planar 
lens (35 mm.). 
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droglia, rarefied areas containing scattered fibrous astrocytes and numerous blood 
yessels surrounded by pigment-laden gitter cells. Progressive glial activity and 
inflammatory phenomena were lacking, and there were only scant amounts of fat 
in the walls of the blood vessels. There was no iron. In preparations stained 
by Holzer’s method (fig. 5) there were dense glial scars in the subependymal 
zones and in the perivascular spaces, the gliosis being anisomorphic in the cystic 
areas and isomorphic in the perivascular lesions. The cysts were lined by a con- 
densation of glial and occasional connective tissue fibers and contained few gitter 
cells. The blood vessels were not proliferated, but the adventitia was slightly 
thickened. 

There was superimposed acute tuberculous meningitis, with endarteritis and 
thrombosis. The cerebral cortex showed three distinct changes: (a) subpial 
tubercles, recent necrotic lesions, diffuse glial proliferation and toxic degeneration 
of the neurons; (b) scattered scars and cystic softening in the superficial layers 
of the cortex, and (c) developmental anomalies in the differentiation of the 
cytoarchitecture and in the form and size of the neurons. 

There were no histologic changes in the basal ganglia, the brain stem or the 
cerebellar gray matter. In the spinal cord (only the upper cervical portion was 
available) there was distinct marginal gliosis surrounding the entire circumference 
and an increase of glia fibers about the central canal. 


Summary.—A mongolian idiot without previous organic neurologic 
disturbances had hemiplegia on the right during the prodromal period of 
measles at the age of 14. Examination disclosed bilateral pyramidal 
tract signs involving all the extremities, more marked on the right. 
There was gradual improvement, but residual pyramidal signs persisted. 
Death occurred five years later from acute miliary tuberculosis. Patho- 
anatomically, the changes, significant of postmeasles encephalomyelitis, 
consisted of widespread perivenous and subependymal demyelinated 
lesions restricted to the white matter of the cerebrum and cerebellum 
and of marginal gliosis in the spinal cord. The intensification of this 
process in the cephalic segments of the centrum semiovale and the 
corona radiata, especially on the left, can be correlated with the neuro- 
logic observations. In addition, there were acute tuberculous meningo- 
encephalitis, old vascular scars in the cortex, apparently of embolic 
origin and related to old vegetative endocarditis, and developmental 
anomalies in the cortex of the type commonly encountered in patients 
with mental defect. 


Case 2.—D. F., a white boy aged 8 years, was admitted to the University of 
Michigan Hospital on July 6, 1933, in coma. On July 1 the child had had an 
attack of measles, and on the fourth day of the illness, during convalescence, the 
temperature became again elevated, and drowsiness developed, progressing to coma. 
The patient was said to have had a previous attack of measles at the age of 6 
months and to have had pertussis and varicella without sequelae. He was of 
average intelligence but somewhat unstable. The family history was unimportant. 

Examination on Admission—The patient was comatose. The head was extended 
and turned to the right; the neck was stiff, and there were positive Kernig and 
Brudzinski signs. The pupils reacted well, but there was hippus. There was 
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marked rigidity of all the extremities; the deep tendon reflexes were hyperactive, 
more so on the left than on the right. There were no pathologic reflexes. The 
temperature ranged from 99 to 102 F. General physical examination gave negative 
results. 

Examination of the blood showed 5,000,000 red cells and 13,000 white cells per 
cubic millimeter, of which 63 per cent were polymorphonuclears and 28 per cent 
lymphocytes. The hemoglobin concentration was 80 per cent. The Kahn reaction 
of the blood was negative. The urine was normal. The cerebrospinal fluid was 
under a pressure of 207 mm. of water and contained 50 cells per cubic millimeter 
and 41 mg. of sugar and 708 mg. of chlorides per hundred cubic centimeters. The 


Fig. 5 (case 1).—Distinctly perivascular, poorly outlined foci of gliosis fusing 
to form dense cystic scars. Holzer stain; Zeiss planar lens (35 mm.). 


Kahn reaction was negative; the reaction for globulin was 4 plus; the colloidal 
gold curve was 5123331000, and the mastic curve was 210000. 


Course—The patient remained in deep coma. After forced spinal drainage he 
had several paroxysmal convulsive attacks. After blood transfusions gradual 
improvement set in and on August 2, the cell content of the spinal fluid dropped to 
8 per cubic millimeter. However, as the coma diminished, definite organic changes 
and changes in personality became apparent. These were characterized by involun- 
tary movements of the extremities, increased salivation, restlessness, euphoria, 
impairment of memory and impairment of concentration. A diagnosis of measles 
encephalitis was made, and the patient was discharged from the hospital on Sep- 
tember 15. Reports of follow-up examinations made on Nov. 10, 1933, and on 
Jan. 21, 1935, described him as a hyperkinetic, manneristic and irritable boy, having 
an intelligence quotient of 75 and showing mild ataxic gait and incoordination of 
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all extremities. The clinical impression was that of a postencephalitic hyperkinetic 
state. Death occurred suddenly at home on July 5, 1937, from an unknown cause. 

Postmortem Examination.—There were extensive pulmonary hemorrhages and 
hemorrhagic infarction of the lower lobes; generalized congestion and a thymico- 
lymphatic constitution were apparent. Only a part of the brain and a part of the 
spinal cord were available for study. The white matter of the cerebral hemispheres 
contained scattered, small, indistinct grayish lesions; otherwise gross examination 
gave negative results. 


Histologic Examination.—The meninges and blood vessels were congested but 
otherwise normal. In the cerebral cortex there were generalized swelling of the 


Fig. 6 (case 2).—Coalescing perivascular foci of demyelination in the white 
matter of the temporal lobe. Weigert-Kulschitzky stain; Zeiss planar lens 
(75 mm.). 


neurons, chromatolysis and pyknosis of the nuclei, but without glial response, sug- 
gesting a transitional stage between Nissl’s acute and severe cellular disease. 

The most significant change was noted in the white matter. Preparations 
stained by Weigert’s method disclosed irregularly scattered foci of demyelination, 
most numerous in the corpus callosum and in the white matter of the temporal 
lobes. Some of the lesions were elongated, round or oval, discrete but poorly 
circumscribed patches of demyelination which had a definite perivascular (peri- 
venous) character even when fusion of several lesions occurred (fig. 6). Others, 
extending from the subependymal regions, as, for example, in the corpus callosum, 
were more diffuse. Within the lesions the myelin sheaths either were largely 
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destroyed, containing only fragments of thickened and tortuous fibers, or showed 
diffuse rarefaction. Corresponding involvement of the axis-cylinders, with no 
evidence of relative preservation, was noted. The Holzer stain demonstrated 
gliosis of varying density, with condensation of the fibers around the blood vessels 
and beneath the ependyma. There were no signs of “Abbau,” scant lipoid deposit 
being observed in the walls of the blood vessels and in an occasional gitter cell 
lying freely in the tissue. In preparations stained by Nissl’s method there were 
no signs of inflammation or progressive activity of the glia, but only patchy 
accumulations of deeply stained oligodendroglia. The blood vessels were not 
proliferated, but the adventitia was slightly thickened. There was no iron. 


Fig. 7 (case 2).—Distinct marginal gliosis of the spinal cord. Holzer stain; 
Zeiss planar lens (50 mm.). 


In the basal ganglia and in the brain stem there were no changes other than 
acute swelling of the neurons. The white matter of the cerebellum contained 
scattered small lesions similar to those of the cerebrum. In the spinal cord, an 
outspoken marginal gliosis surrounded the entire periphery of the spinal cord 
(fig. 7). 


Summary.—Clinically the case was a typical example of encephalo- 
myelitis complicating measles. The acute phase of the disease was 
followed by a permanent and stationary organic defective state, character- 
ized by personality change, mental enfeeblement, hyperkinesis and mild 
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ataxia. Pathoanatomically, the essential changes were perivenous and 
subependymal demyelinated lesions in the cerebral and cerebellar white 
matter and marginal gliosis in the spinal cord. The diffuse neuronal 
alterations in the gray matter were acute and were unrelated to the 
main disorder. 

COMMENT 


Clinically, in both cases there were permanent sequelae of post- 
measles encephalomyelitis, characterized in case 1 by predominantly hemi- 
plegic manifestations and in case 2 by hyperkinesis, personality change, 
mental enfeeblement and ataxia. Such symptoms, according to Ford, 
are frequent complications of this disorder. 

In the first case, the development of the neurologic disturbance 
during the prodromal period of measles does not contradict the diag- 
nosis (as in case 3 of Ford’). It is also evident that the neurologic 
symptoms in case 1 cannot be attributed to the mongolian idiocy, which 
is a primary developmental and endocrine disorder. In the second case 
the hyperkinetic syndrome closely resembled the disturbances following 
epidemic encephalitis in childhood. ) 

It must be emphasized that in both cases the clinical course was not 
progressive, the symptoms remaining stationary and in case 1 even 
partially receding. The significance of this will be discussed later. 

Pathoanatomically, the lesions in the 2 cases showed an essentially 
similar distribution and morphologic character, differing only in the 
degree of involvement. The lesions were localized exclusively in the 
white matter and occurred in three predilective sites: (1) perivascularly 
(perivenously) within the white substance of the cerebrum and cere- 
bellum, (2) subependymally in the vicinity of the ventricles, and (3) 
marginally in the spinal cord. This manner of distribution is identical 
with that outlined by Wohlwill * for acute postmeasles encephalomyelitis 
and has been confirmed by various authors. Histologically, the lesions 
were poorly outlined coalescing foci of demyelination, in which myelin 
sheaths and axis-cylinders were equally destroyed. There were uni- 
formly replaced by dense glial scars devoid of any signs of inflammation, 
Abbau, progressive glial activity or an advancing wall. 

To understand the manner in which these lesions were produced 
it is necessary to compare them with the pathologic changes in the 
cases reported in a previous study,’ in which the acute and subacute 
phases of the disorder were illustrated. In the acute stage it was found 
that the lesions were discrete and showed histologic features of an 
inflammatory process characterized by exudation of lymphocytes and 
plasma cells, perivascular proliferation of microglia and accompanying 


3. Wohlwill, F.: Ueber Encephalomyelitis bei Masern, Ztschr. f. d. ges. Neurol. 
u. Psychiat. 112:20, 1928. 
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degeneration of myelin and axis-cylinders. In the subacute stage (three 
weeks’ duration) the lesions tended to coalesce and consisted of demyeli- 
nation, accumulations of gitter cells engorged with fat and beginning 
repair by macroglia, degeneration and Abbau completely replacing the 
inflammatory phenomena. In the cases here reported the demyelinated 
lesions had acquired the character of glial scars which lacked all signs 
of inflammation or Abbau, indicating that the condition had reached its 
terminal stage. The consecutive stages of the process as illustrated by 
the 4 cases suggest the development of true encephalitis, an opinion 
advanced in my previous communication. 

Such an investigation also lends itself to a critical analysis of the 
nosologic relation which has been assumed to exist between the various 
forms of disseminated encephalomyelitis and the primary demyelinating 
disorders, namely, multiple and diffuse sclerosis (Pette,* Ferraro,> Put- 
nam ° and others). However, since pathoanatomic investigation of the 
late stages of postmeasles encephalomyelitis and allied conditions (e. g., 
postvaccinal encephalitis) is practically unknown, such comparisons have 
remained hypothetic. Thus, Pette remarked: ‘We know nothing what- 
ever as to what occurs histologically in those cases of acute encephalo- 
myelitis in which the patients survive the acute stage for months or 
even years.” Only 3 such cases in which the condition followed 
measles have been reported in the literature, 1 by Cramer’ in 1888, 
1 by Schlesinger * in 1909 and 1 by Gagel® in 1927. 

Cramer’s patient was a girl aged 19 in whom paraplegia developed 
after measles, with complete recovery after several months. The sub- 
sequent course was complicated by the development of a psychosis, and 
the patient died of acute purulent meningitis twenty-one months after 
the onset of measles. Pathoanatomically, the white matter of the spinal 
cord contained disseminated, poorly outlined perivascular gliotic foci 
of demyelination, in which the axis-cylinders were partially preserved, 
and distinct marginal gliosis. According to Cramer, this was a typical 
case of multiple sclerosis. 


4. Pette, H.: Infektion und Nervensystem, Deutsche Ztschr. f. Nervenh. 110: 
221 (Nov.) 1929. 

5. Ferraro, A.: Primary Demyelinating Processes of the Central Nervous 
System, Arch. Neurol. & Psychiat. 37:1100 (May) 1937. 

6. Putnam, T. J.: Studies in Multiple Sclerosis: Similarities Between Some 
Forms of “Encephalomyelitis” and Multiple Sclerosis, Arch. Neurol. & Psychiat. 
35:1289 (June) 1936. 

7. Cramer, A.: Beginnende multiple Sklerose und acute Myelitis, Arch. f. 
Psychiat. 19:667, 1888. 

8. Schlesinger, H.: Zur Frage der akuten multiplen Sklerose und der Ence- 
phalomyelitis disseminata im Kindesalter, Arb. a. d. neurol. Inst. a. d. Wien. Univ. 
17:410, 1909. 

9. Gagel, O.: Zur Frage der diffusen Sklerose, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 109:418, 1927. 
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Schlesinger’s case was that of a boy aged 7 who during measles 
became extremely delirious and after the acute stage showed residual 
weakness of the limbs, from which he recovered. Two weeks later pro- 
gressive symptoms of failing vision, spastic paralysis of the extremities, 
ataxia, sensory disturbances, scanning speech and mental deterioration 
developed, and the patient died ten months after the onset of the symp- 
toms. Pathoanatomically, the brain and spinal cord contained typical 
plaques, which histologically were of a relatively acute type. Schles- 
inger regarded the condition in this case as a “subacute form of multiple 
sclerosis, transition form to encephalomyelitis.” 


Gagel reported the case of a boy aged 9 who in his early develop- 
ment showed vague neurologic signs of vertigo and persistent dorsiflexion 
of the great toes. After measles progressive symptoms of mental deteri- 
oration, spastic quadriplegia, loss of speech and athetoid movements 
developed, and the patient died one and one-quarter years after onset 
of the symptoms. Pathoanatomically, there were large, sharply cir- 
cumscribed areas of demyelination in the white matter of the cerebrum, 
the brain stem and the cerebellum, which histologically showed the 
typical features of diffuse sclerosis, and the condition was designated 
as such by Gagel. 


The assumption in such cases that measles is directly responsible 
for the production of multiple or diffuse sclerosis may be questioned 
in view of certain fundamental differences which, in my opinion, exist 
between these disorders. 

Clinically, the transitory or stationary character of the sequelae in a 
case of postmeasles encephalomyelitis contrasts sharply with the pro- 
gressive nature of the symptoms of multiple and diffuse sclerosis. 
According to McAlpine,’® complete or partial recovery from the symp- 
toms characterizes ‘all cases of disseminated encephalomyelitis. He 
ascribed this to immunity conferred by the attack, which prevents 
relapses, and in this way he distinguished the disorder from multiple 
sclerosis. 

Pathoanatomically the distinctions are even more striking. The 
lesions of postmeasles encephalomyelitis have a specific type of distribu- 
tion (as has been outlined) and histologic characteristics of a definite 
inflammatory process. This develops in orderly sequence from the 
initial acute inflammation to the ultimate formation of glial scars. 
Demyelination, although a prominent feature of the lesions, is limited, 
being largely restricted to the perivascular, subependymal and subpial 
zones. It lacks the essential characteristics of the plaque of multiple 
sclerosis, with its sharp demarcation, its formation of an advancing wall, 


10. McAlpine, D.: Acute Disseminated Encephalomyelitis: Its Sequelae and 
Its Relationship to Disseminated Sclerosis, Lancet 1:846 (April 18) 1931. 
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its dissociation in the degree of involvement between myelin and axis- 
cylinders and its continuous production of myelin-disintegration products 
and hypertrophic glia. In the same way, the lesions of measles encephalo- 
myelitis are to be distinguished from the primary demyelination of 
diffuse sclerosis, to which they bear only a superficial resemblance when 
as a result of fusion of smaller foci they may involve larger territories 
(as in case 1). 

Thus clinically and anatomically, the receding inflammatory process 
of measles encephalomyelitis is to be distinguished from the progressive 
primary demyelinating disorders. In the light of this, it would seem 
that Cramer’s case warrants a diagnosis of postmeasles encephalomyelitis 
both on clinical and on anatomic grounds. On the other hand in the case 
reported by Schlesinger and that reported by Gagel typical examples 
of multiple and diffuse sclerosis respectively, a direct etiologic relation 
to measles may be doubted. This is especially questionable in Gagel’s 
case, in which neurologic disturbances preceded measles. 


SUMMARY 


Two cases illustrating clinically and pathoanatomically sequelae of 
postmeasles encephalomyelitis are reported, and the development of 
the inflammatory process from the acute to its terminal stage is traced. 

Fundamental differences between disseminated encephalomyelitis and 
multiple and diffuse sclerosis are outlined. 
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ENCEPHALOPATHY FOLLOWING ANESTHESIA 


HISTOLOGIC STUDY OF FOUR CASES 


ALBERT T. STEEGMANN, 
‘CLEVELAND 


Caine * suggested that death following anesthesia induced with nitro- 
gen monoxide may be the result of cerebral injury. This has been 
confirmed anatomically by the recent studies of Lowenberg, Waggoner 
and Zbinden * and those of Courville.* The present report is a histo- 
pathologic study of 4 cases of postanesthetic encephalopathy, in 2 of 
which the condition followed the use of nitrogen monoxide and oxygen, 
in 1 that of avertin (tribromethanol) in amylene hydrate and in 1 that 
of cyclopropane. Anatomic evidence is submitted to support the idea that 
the cerebral damage in such cases is the result of deprivation of oxygen, 
regardless of the type of anesthetic used. The type of cellular change, 
the distribution of the lesions in the brain and the local selectivity of 
the degeneration in the cerebral cortex are analyzed. 


REPORT OF CASES 


Case 1—A white man aged 37, with evidence of increased intracranial pressure, 
collapsed during encephalographic examination while under anesthesia induced with 
avertin in amylene hydrate. He failed to regain consciousness and died ninety-six 
hours after the operation. 

The patient entered the Cleveland Clinic Hospital, the service of Dr. W. James 
Gardner, because he had had recurrent headaches for six years. These were 
accompanied by visual disturbances, tinnitus aurium and numbness of the extremities 
but were not associated with nausea or vomiting. During the recent attacks pain 
in the neck, loss of vision in the lower half of the left visual field and dyspnea 
were present. 

General physical examination gave normal results. Neurologic examination 
revealed choking of the optic disks (3 D. in each eye), normal visual acuity, normal 
visual fields with enlarged blindspots, inconstant lateral nystagmus, slight deafness 
in the right ear with a hypersensitive vestibular reaction to the douching test, 


From the Institute of Pathology and the Department of Medicine (Neurology), 
Western Reserve University School of Medicine. 

1. Caine, A. M.: Unusual Complications of Nitrous Oxide-Oxygen Anes- 
thesia, Am. J. Surg. (Anesth. supp.) 37:34 (April) 1923. 

2. Lowenberg, K.; Waggoner, R., and Zbinden, T.: Destruction of the 
Cerebral Cortex Following Nitrous Oxide-Oxygen Anesthesia, Ann. Surg. 104: 
801 (Nov.) 1936. 


3. Courville, C. B.: Asphyxia as a Consequence of Nitrous Oxide Anesthesia, 
Medicine 15:129 (May) 1936. 
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absence of the abdominal reflexes and a questionable Babinski sign on the right, 
Examination of the urine, blood and spinal fluid gave normal results, and roent- 
genograms of the skull revealed nothing significant. 

Encephalographic examination with the patient under anesthesia induced by 
means of avertin in amylene hydrate was performed on Dec. 2, 1936. The spinal 
fluid pressure with the patient in the sitting position was 550 mm. of spinal fluid, 
After 60 cc. of air had been injected into the subarachnoid space the patient 
suddenly collapsed, with temporary arrest of respiration and circulation. He 
rallied quickly when returned to the horizontal position. Despite a collapse on 
two more occasions, the injection of 185 cc. of air was completed. The encephal- 
ogram showed an increase in the size and number of the sulci. 

Since the patient seemed to be in good condition, a subtemporal decompression 
to relieve the increased intracranial pressure was done. The patient was livid 
after the operation but otherwise was apparently in good condition. He failed to 
regain consciousness afterward and during the first twenty-four hours was 
extremely restless, throwing the extremities about aimlessly and exhibiting 
spasticity of the extremities during the intervals of quiet. The pupils were small 
and inactive to light. There was diminished activity of the left arm and leg. The 
blood pressure was not elevated, but the rectal temperature rose to 101.4 F. (38.5 
C.). The spinal fluid was blood tinged and was under a pressure of 450 mm. of 
water. On the second postoperative day the condition remained unchanged. The 
patient could swallow water on request. On the third postoperative day constant 
pursing of the lips, chewing movements and wild swinging about of the arms 
were observed. The tendon reflexes were exaggerated, with bilateral ankle clonus 
and a suggestive extensor plantar response on the right. The temperature remained 
elevated and on the fourth postoperative day continued to rise. The pupils 
remained small and inactive to light, and the chewing movements continued. Death 
occurred, with a rise of the rectal temperature to 107.4 F. (41.9 C.), of the pulse rate 
to 160 and of the respiratory rate to 60. Study of the blood chemistry on the day 
of death revealed: sugar, 192 mg.; urea, 105 mg.; calcium, 9.3 mg.; phosphorus, 
2.9 mg., and cholesterol, 147 mg., per hundred cubic centimeters. The carbon 
dioxide-combining power measured 19.5 volumes per cent. 


Autopsy.—This was performed by Dr. R. von L. Buxton one hour post mortem. 
The pathologic diagnosis, without regard to the central nervous system, was: 
recent surgical incision and subtemporal decompression on the right; obesity; 
fatty degeneration of the liver and kidneys; fatty infiltration of the myocardium; 
and passive hyperemia of the lungs. 

On removal of the calvarium the dura appeared smooth and glistening and 
the pial vessels hyperemic. The brain after fixation in solution of formaldehyde 
weighed 1,590 Gm. The leptomeninges were translucent, the brain was firm, and 
the convolutions were of normal size and configuration. Cut section revealed no 
dilatation of the ventricles and no macroscopic changes except an area of early 
softening of the left caudate nucleus, measuring 1.5 by 1 by 0.5 cm. This area was 
gray, granular and very soft. 


Histologic Examination.—The-same methods of study were used in this and in 
the following cases. Blocks from various regions of the brain were sectioned by 
the freezing method and after embedding in pyroxylin. The sections were stained 
by the Nissl (cresyl violet), the scarlet red (for fat) the Bielschowsky, the Weil 
(for myelin sheaths), the Holzer, the Hortega (Kanzler and Stern-Davenport), 
the Cajal (Globus), the Achucarro tannic acid-silver, the Van Gieson, the iron 
(Turnbull’s blue reaction) and the calcium (von Kossa) method. 
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The leptomeninges as examined with the Van Gieson stain were thickened and 
contained collagenous connective tissue in both the external and the internal portion 
of the pia-arachnoid, with apparent widening of the subarachnoid spaces. With 
the Nissl stain the tissues were observed to contain fibroblasts, mononuclear 
phagocytes filled with green pigment, red blood cells and subpial clumps of small 
lymphocytes. Pigmented material, lying free in the tissues or in fibroblasts, and 
psammona-like bodies were present. 

The cerebral cortex in all areas sectioned showed extensive diffuse defects 
and degenerative changes in the ganglion cells, accompanied by proliferative 
reactions of the neuroglia. The ganglion cell disease as revealed by the Nissl 
stain was of two general types: One change, seen especially in the intermediate 
cortical layers, consisted of cells in a state of dissolution, with clear swollen nuclei, 
displaced nucleoli, folding of the nuclear membrane and swollen cytoplasm devoid 
of tigroid granules. In such cells the cytoplasm was disintegrated to various 
degrees, only the cell membrane being visible in many. Even in these swollen 
cells the pericellular space was greatly widened. This process was apparently an 
early stage of cell shadow formation. The other type of cellular change, seen 
especially in the second layer, was characterized by shrinkage of the nucleus, with 
change to a triangular or oval contour, and cytoplasm that was either a pale 
basophilic homogeneous substance or material made up of fine, deep basophilic 
granules. The cytoplasm in many of the cells was also undergoing dissolution, 
with honeycomb-like breaking up. The processes of the cells were elongated and 
retracted from the widened pericellular spaces. Cells exhibiting simple shrinkage 
were numerous. These changes corresponded to the types described by Spiel- 
meyer* as “ischemic,” “homogeneous” and “severe” cellular disease. A third 
unusual type of ganglion cell disease was manifested by a cell with a shrunken 
triangular nucleus, composed of deep basophilic granules without a visible nuclear 
membrane. With the Nissl stain the cytoplasm was observed to consist of a 
triangular mass of delicate, light green granules with an invisible or barely visible 
cell membrane. The pericellular space was widened and sometimes contained 
elongated microglia satellites curved into a border around the cells (fig. 1A). 
These cellular changes occurred in all of the cerebral cortex, the normal archi- 
tecture of which was lost or distorted. In general, lamina II was most resistant 
and laminas III and IV were least resistant to the degenerative process. The 
central cortex and the cornu ammonis were the most severely diseased regions, 
the striate cortex the least. 

The neuroglia exhibited active proliferative changes. Rod cells, mitotic figures, 
neuronophagia and satellitosis around the ganglion cells and along the capillaries 
were easily demonstrated (fig. 1B). There was a diffuse increase in astrocytes, 
without the production of fibers except in the molecular layer and around the 
larger blood vessels. Venous hyperemia occurred in the white matter and in the 
areas of cortical degeneration. The capillaries in the cortex were widened and 
contained droplets of fat in their walls. The adventitia of some of the larger 
arteries in the white matter showed a collar of fat-filled phagocytes. 

The changes in the caudate nucleus and the putamen were similar to those 
in the cortex. No fat-filled phagocytes were present in the degenerated areas. 
Other regions of the brain were unchanged except for a moderate degree of 
hyperemia, slight chromatolysis of the Purkinje cells and a cell defect in part of 
the inferior olivary nucleus on one side. 


4. Spielmeyer, W.: Histopathologie des Nervensystems, Berlin, Julius 
Springer, 1922, p. 56. 
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The clinical symptoms in this case appeared to be the result of 
increased intracranial pressure and communicating hydrocephalus. The 
thickening of the leptomeninges, which contained dense collagenous 


Fig. 1 (case 1)—A (x 280), central cortex, demonstrating (a) a peculiar 
cellular disease, the cell having a triangular nucleus and light green granular 
cytoplasm. Note the widened pericellular space and satellites. Note also (b) a 
mitotic figure in the glial cell. B (x 440), another region of the central cortex, 
showing (a) neuronophagia, (b) a rod cell and (c) a mitotic figure. Nissl stain. 


connective tissue, was the only anatomic evidence of a preexisting patho- 
logic process which might explain the disturbance in circulation of the 
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cerebrospinal fluid. The changes in the brain were of recent origin and 
were degenerative. They can most logically be attributed to cerebral 
anoxemia, which probably occurred during the periods of cardiorespira- 
tory arrest during the injection of air. There is little evidence to support 
the idea that the anesthetic alone was responsible for the cerebral disease. 
Only 100 mg. of avertin in amylene hydrate per kilogram of body weight, 
the usual dose of the anesthetic, was used. 


Case 2.—Thoracoplasty performed on a young woman with pulmonary tuber- 
culosis while under cyclopropane anesthesia was followed by restlessness, rigidity, 
convulsive seizures and death in seven days. 

This case has been reported recently by Gebauer and Coleman.5 The patient 
was a white woman aged 29 with a history of tuberculosis for four years. Cavitation 
in the apex of the right lung failed to improve after the phrenic nerve was crushed. 
A first stage thoracoplasty, with the patient under cyclopropane anesthesia, was 
performed on July 28, 1937, by Dr. S. O. Freedlander. The operation required 
two hours and thirty-five minutes because it was necessary to remove a cervical 
rib, but the patient was considered a good risk. She apparently withstood the 
operation well, but near the end the pulse rate rose from 80 to 145 per minute and 
the blood pressure dropped from 120 systolic and 80 diastolic to 90 systolic and 
60 diastolic. 

On return to the ward, the patient’s color was recorded as “poor,” and the 
blood pressure was 84 systolic and 55 diastolic. Cyanosis was present but dis- 
appeared after administration of oxygen. She remained unconscious for four 
hours; during this period the blood pressure rose to 115 systolic and 60 diastolic, 
and the pulse rate dropped to 108. On the following day she appeared to be in 
good condition but the rectal temperature rose gradually to 102.5 F. (39.2 C.) and 
the pulse rate to 140. Thirty-six hours after the operation she had a mild 
convulsive seizure and became comatose. After this the pulse became thready, 
and cyanosis returned despite the continued administration of oxygen. Intra- 
venous use of fluids, stimulants and transfusion of 500 cc. of citrated blood 
resulted in apparent improvement, with disappearance of the cyanosis. However, 
consciousness did not return, and the patient exhibited purposeless movements of 
the upper extremities, especially the left, but no other objective neurologic signs. 

Three days after the operation the spinal fluid was normal except that the 
pressure was elevated to 16 mm. of mercury. Two days later the fluid was 
normal, but the pressure was elevated to 18 mm. of mercury. On the third day 
after operation there was leukocytosis, the white cell count being 23,000, with 90 
per cent of polymorphonuclear cells. Nuchal rigidity appeared on the fifth post- 
operative day, accompanied by deep coma, rigidity of the extremities, irregular 
periods of low blood pressure, rapid pulse and Cheyne-Stokes respiration. On 
the sixth day facial grimacing was observed, and the abdominal reflexes were 
absent. On the following day, opisthotonos and generalized convulsions were 
followed by death, seven days and six hours after the operation. 


Autopsy.—This was performed two and one-half hours after death, by Dr. R. R. 
Hill. The anatomic diagnosis was: bilateral chronic ulcerative pulmonary tuber- 
culosis with cavitation of the apex of the right lung; bilateral subacute pulmonary 


5. Gebauer, P. W., and Coleman, F. P.: Postanesthetic Encephalopathy 
Following Cyclopropane, Ann. Surg. 107:481 (April) 1938. 
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tuberculosis ; acute ulceration of the mucosa of the urinary bladder; acute hemor- 
rhagic erosion of the gastric mucosa; fatty infiltration of the myocardium, and 
passive hyperemia of the kidneys. 

The brain after fixation in formaldehyde and saline solution weighed 1,250 Gm. 
The leptomeninges were clear and transparent, the basilar and cortical blood 
vessels thin walled and collapsed and the convolutions moderately flattened from 
swelling. Grossly the cut surface appeared normal, and the ventricles were not 
enlarged. 

Histologic Examination—The leptomeninges consisted of a loose tissue con- 
taining fibroblasts and were infiltrated with red blood cells, lymphocytes, mono- 
cytes and phagocytes filled with pigment. Some of the subpial veins had a collar 
of lymphocytes. 

The cerebral cortex showed a severe degenerative process, with cellular defects 
of both diffuse and patchy distribution. The greatest involvement was in the 
temporal lobes and the hippocampus. The frontal and the central region were 
less involved, and the area striata was least affected. The area parastriata was 
more involved than the area striata. In the prefrontal cortex lamina III was most 
severely affected; in the intermediate frontal area lamina II was better preserved 
than the other layers in some fields, and in others laminas III, IV and VI were 
selected. In the central region, laminas II and VI were likewise selected in one 
area, lamina V in another and all layers except lamina II in a third. In the 
temporal region the fifth and sixth layers were most severely involved, but the 
intermediate layers had suffered in some fields. In the area parastriata lamina 
III and part of lamina IV were damaged. In the cornu ammonis the vulnerable 
Sommer’s sector showed a cellular defect (fig. 2.4), with typical ischemic disease 
of the remaining cells (fig. 2B). Cell shrinkage was another common type of 
disease in this case (fig. 3). Widening of the spaces around these cells occurred 
in some areas. Dissolution by swelling and cell shadow formation and neurono- 
phagia were less frequently seen. It is of interest that the cellular changes 
resembled those in a case of ischemic necrosis which followed thrombosis of the 
internal carotid artery of about thirty-six hours’ duration. 

There was tremendous proliferation of the neuroglia cells in the areas of 
cellular defects. The microglia cells showed retracted, thickened processes which 
formed bulbous or clublike structures. Various stages of transformation of the 
cells into fat-filled, mobile phagocytes (compound granular cells) was observed 
(fig. 4). Rod cells and occasional neuronophagia of the Betz cells in the central 
cortex were present. The small blood vessels and capillaries were proliferated in 
the necrotic areas. The larger blood vessels were surrounded by a loose adventitial 
coat, sometimes containing fat-filled phagocytes and sometimes a collar of lympho- 
cytes. The blood vessels were not dilated more in the necrotic than in the 
non-necrotic zones. The white matter showed increased cellularity of the inter- 
fascicular glia, with swollen oligodendrogliocytes. 

The neostriatum in this case was not involved, but the ganglion cells of the 
pallidum exhibited ischemic changes. There were dark basophilic globules in the 
tissues and calcification of the walls of some of the arteries. No significant 
changes were present in the thalamus, the brain stem or the cerebellum. 


The typical clinical picture, with disturbance in consciousness, decere- 
brate phenomena, convulsions and hyperthermia, was produced in this 
patient without evidence of cardiorespiratory arrest during anesthesia. 
There were a rise in pulse rate, a drop in blood pressure and cyanosis 
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near the end of anesthesia and immediately afterward. The resulting 
encephalopathy showed changes in the ganglion cells similar to those 
observed in a case of known cerebral ischemia. The chief difference in 
the 2 cases lay in the glial reactions, which depend on the differences in 
the interval before death. The changes in Sommer’s sector of the cornu 


Fig. 2 (case 2).—A, cornu ammonis, demonstrating the cellular defect in Som- 
mer’s sector, at the upper right Nissl stain; x 25. B, ischemic ganglion cell change 
from the area of cellular defect in Sommer’s sector shown in A (Nissl stain; 
x 312). 


ammonis are additional evidence that the encephalopathy was the result 
of oxygen deprivation of the nerve cells. How or when the anoxic 
period occurred is not clear. 
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Case 3.—A healthy white man aged 20, given nitrogen monoxide and oxygen 
to induce anesthesia after injury to the hand, presented postanesthetic mental 
symptoms and visual disturbances, followed by stupor, decerebrate reactions, con- 
vulsions and death with hyperpyrexia on the twelfth day after operation. 

The patient injured his left hand in a power shears on June 29, 1937. He 
was taken immediately to the office of Dr. Donald Dial, where nitrogen monoxide 
and oxygen were administered for about twenty-five minutes while the tips of 
two fingers of the left hand were amputated. He became cyanotic on adminis- 
tration of the anesthetic, which was started with a few breaths of pure nitrogen 
monoxide, followed by oxygen up to a concentration of 12 per cent. The cyanosis 
was not relieved by oxygen up to a concentration of 20 per cent (which prevented 


Fig. 3 (case 2).—Central cortex, demonstrating shrinkage of the ganglion cells 
and a glial node (Nissl stain; x 312). 


maintenance of anesthesia), by rebreathing or by the addition of a small amount 
of ether. The patient held his breath on several occasions and near the end of 
the anesthesia had respiratory arrest and slowing of the pulse rate. These symp- 
toms were relieved by a few artificial respirations produced by pressure on the 
chest. He regained consciousness slowly despite administration of oxygen. On 
the return of consciousness clonic convulsive movements developed; they were 
most marked in the upper extremities and were not accompanied by a disturbance 
in respiration. These recurred at intervals for several hours and could be modified 
to some extent by suggestion. His color had returned to normal; between the 
convulsive attacks he could respond to questioning, but the sensorium was clouded. 
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The patient was removed to the Lutheran Hospital, Cleveland, for further 
study. The clonic convulsions continued, and there were generalized tremors, 
periodic crying and extreme restlessness. His response to suggestion gave the 
impression that the symptoms were of hysterical origin. On the following day 
the patient was noisy and restless and had to be restrained. On the third day 
he was better but complained of visual disturbances and stated that people looked 
“purple.” The patient was discharged on the following day, against advice, and 
the next day was apparently normal. 

Slight tremor and convulsive. movements developed when some one at the 
shop where he worked ill advisedly showed him the finger tips which had been 


Fig. 4 (case 2).—Intermediate frontal cortex, demonstrating the transformation 


of microglia cells into compound granular phagocytes (Stern-Weil-Davenport 
modification of the Hortega stain; x 312). 


cut off. This reaction strengthened the impression of hysteria. On the fifth 
postoperative day he seemed paralyzed and unable to get up, but he finally got 
out of bed, dressed and went downstairs unassisted. On later examination the 
mental state seemed normal, but the gait was spastic and the left arm and leg 
were hypertonic. Later he suddenly became unable to talk or to move his limbs. 

He was readmitted to the hospital in a stuporous condition. The facies appeared 
dull, and there was twitching of the facial muscles. At intervals there was a 
teturn to the restless, noisy state seen on his first admission to the hospital. The 
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pupils were dilated and reacted to light, but he said he was unable to see. There 
was no nystagmus, deviation of the tongue or loss of the pharyngeal reflexes. He 
was unable to move the left arm or leg and could move the right leg only slightly, 
The abdominal reflexes were absent, and there was a Babinski sign on the left. 
Hoffmann’s sign was absent. There was no clonus. The patient said that the 
left side of the body felt numb. The next day he was stuporous, negativistic 
and uncooperative. He said that he could not see or feel sensory stimuli. The 
optic disks appeared normal. A questionable palsy of the right facial nerve was 
present, accompanied by bilateral ankle clonus, more marked on the right, and a 
bilateral Babinski sign. 

A lumbar puncture on the following day revealed no abnormalities of the spinal 
fluid except an increased pressure of 34 mm. of mercury. The pressure did not 
rise on subsequent punctures. On the next (eighth) day stupor was deeper, and 
the Babinski sign persisted bilaterally; the ankle clonus had disappeared, how- 
ever, and the patient’s condition gradually became worse. On the tenth day the 
tendon reflexes indicated shock, the pupils were small, and nystagmus was present 
on gazing to the left. The patient died on the twelfth day after operation. The 
rectal temperature, which had been about 99.5 F. (37.5 C.) since the fifth post- 
operative day, began to rise on the eighth day and on the day of death was 106 F. 
(40.2 C.), with an increase in the respiratory rate to 50 and in the pulse rate to 
160 and profuse diaphoresis. All laboratory tests gave normal results except for 
leukocytosis, as many as 12,600 cells per cubic millimeter of blood being present. 


Autopsy.—This was performed four hours after death by Dr. M. A. Simon, 
who furnished the clinical data and submitted the following anatomic diagnoses: 
bronchopneumonia of the posterior aspect of the lower lobe of both lungs; hemor- 
rhagic erosions of the gastric mucous membranes; cloudy swelling of the 
parenchymatous viscera, and passive hyperemia of the liver and kidneys. 

Grossly the brain appeared normal except for hyperemia of the cortical vessels. 
After fixation in formaldehyde the brain weighed 1,410 Gm. and was of firm 
consistency. The leptomeninges were cloudy. A pressure cone was present at 
the base of the cerebellum. On section no remarkable changes were visible except 
the bleeding points of the hyperemic vessels. The ventricular system was not 
enlarged. 


Histologic Examination—The leptomeninges showed loose proliferation of 
fibroblasts, and the tissues were infiltrated with red blood cells and mononuclear 
cells, some of which were macrophages filled with granules of lipochrome’ pig- 
ment. The pial blood vessels were dilated and filled with red blood cells. 

The cerebral cortex showed a degenerative process not accompanied by 
inflammation. This process had involved certain areas of the cortex and the basal 
ganglia in a selective fashion. In the cortex, pseudolaminar degeneration was 
present, with reduction or loss of the ganglion cells accompanied by proliferative 
activity of the neuroglia and the mesodermal structures. The area of greatest 
selectivity was the third and upper portion of the sixth cortical layer, the sixth 
layer being more severely: diseased than the third. There was variability in the 
selective degeneration in different regions, as in the other cases. In the frontal 
pole, areas were present in which only lamina VIa was involved. Again, in the 
same section the third layer exhibited a slight cellular defect, and lamina VIa, 
much heavier degeneration. There was slight, diffuse falling out of cells of all 
layers in some fields. 

The term pseudolaminar is used to describe the laminated areas of cellular 
defect, for the process was not limited strictly to a given layer but encroached on 
a part of the layer above and the layer below the lamina most severely diseased. 
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For example, lamina Vla was most severely diseased in many areas of the mid- 
frontal, parietal, temporal and limbic (especially the gyrus uncinatus) regions of 
the cortex, but a part of lamina V, above, and lamina VIa, below, were also 
involved (fig. 5). 


* 


Fig. 5 (case 3).—Intermediate frontal cortex, demonstrating the pseudolaminar 
degeneration of lamina VJa (Nissl stain; x 105). 


The type of ganglion cell disease was similar to that described in the preceding 
cases. The ischemic-homogeneous type of cellular disease was the most common 
form, but cells with poor staining qualities and dissolution or severe shrinkage 
also occurred frequently. The neuroglia cells, especially rod cells and astrocytes 
with scanty cytoplasm and regressive nuclear changes, were increased. Neurono- 
phagia was present in the areas of cellular defect. In the deeper layers, fat-filled 
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rod cells were undergoing transformation into compound granular cells, as 
demonstrated in case 2. Fat stains revealed droplets of fat in these cells, in the 
walls of the small blood vessels and lying free in the tissues. The walls of the 
capillaries and small blood vessels had proliferated to form many new channels, 
The degree and stage of repair of the areas of necrosis varied in the different 
o regions. The walls of the large blood vessels were not altered, but venous dilatation 
and hyperemia were present throughout. In places these changes seemed to be 
more marked in the areas of destruction, but this was not consistently true. 
- - The basal ganglia showed the same type of degeneration as did the cortex. In 
the caudate nucleus and the putamen: there was loss of ganglion cells, and the 
remaining tissues contained compound granular phagocytes, capillary sprouts and 
cellular débris. The degeneration was patchy and in the putamen was most 
pronounced in its superior lateral aspect. The globus pallidus was degenerated in 
lesser degree. The thalamus, brain stem and cerebellum were well preserved except 
for mild chromatolysis of the nerve cells. 


An interval of ostensible recovery was seen in this case but not 
observed in the other cases. The period of respiratory failure is clearly 
indicated. The degeneration of the lower layers of the cortex is of 
interest, as compared with that in case 4, to be dsecribed. The resem- 
blance of the symptoms to those of hysteria in this case and in case 4 
demonstrates how organic disease of the brain may mimic hysteria. 


Case 4.—This case has been reported elsewhere,® but is included to illustrate the 
late changes in the brain and to present important data in the study of local 
vulnerability of the cortex. A white woman aged 31, after nitrogen monoxide 
and oxygen had. been administered for cystoscopy, failed to regain consciousness 
and showed maniacal behavior and convulsions. Later, decerebrate phenomena 
developed, with febrile episodes and death in sixteen months. 

The anesthetic was administered on Aug. 19, 1933. The patient was physically 
and mentally normal at the time, and there is no record of respiratory or circulatory 
arrest during anesthesia, which lasted thirty-seven minutes. After the anesthesia 
she remained in a state of unconsciousness, interrupted at intervals by extreme 
restlessness and screaming spells. At first her reactions were considered to be 
postoperative hysteria. Later, there developed generalized convulsions. and 
muscular twitchings associated with muscular rigidity. Consciousness did not 
return, and the patient uttered sounds resembling jargon aphasia. 

During the sixteen months that preceded death the decerebrate picture became 
more definite. The tendon reflexes became exaggerated, and extensor plantar 
responses developed, which were greater on the left side. The patient continued 
to scream, grind her teeth and react excessively to external disturbance. Five 
months after the operation the decerebrate state was characterized by hyperextension 
of the head, which was turned to the left, spasticity of the extremities, facial 
grimacing and difficulty in swallowing. There were episodes of unexplained fever, 
the rectal temperature being as high as 106 F. (41.1 C.). This condition would 
: last about a week, subside and recur. A year after the operation the patient 
a occasionally passed blood in the stools. The decerebrate posture resembled a 

i running gait position, with the head thrown back, the arms semiflexed, the hands 


6. O’Brien, J. D., and Steegmann, A. T.: Severe Degeneration of the Brain 
Following Nitrous Oxide-Oxygen Anesthesia, Ann. Surg. 107:486 (April) 1938. 
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clinched and the legs flexed in the running position. This posture was maintained 
until death suddenly occurred on Dec. 17, 1934, sixteen months after the operation. 

It is of interest that three years before, at the time of extraction of a tooth, 
the patient had reacted so poorly to anesthesia induced with nitrogen monoxide 
and oxygen that it was necessary to change to ether anesthesia. Afterward the 
period of unconsciousness was prolonged. She had reacted poorly before during 
a short period of anesthesia induced with nitrogen monoxide, but no detailed 
information about this is available. Except for moderate elevation of pressure, 
examination of the spinal fluid on many occasions gave normal results. The 
blood showed leukocytosis, the count averaging 15,000 white blood cells per cubic 
millimeter. At times pus appeared in the urine for short intervals. 


Pathologic Examination——Autopsy, performed by Dr. John D. O’Brien, was 
limited to examination of the brain, which was removed two and one-half hours 
after death. The dura over the vertex was thickened and adherent to the calvarium. 
A smooth, gray membrane, about 1 mm. in thickness, was observed lying beneath 
and loosely attached to the dura. It contained patches of recent hemorrhage as 
well as older patches which varied from yellow to brown. This membrane covered 
the entire dura removed, including the falx cerebri, and was thickest over the 
central and the parietal region, being thicker on the left than on the right. 

The brain was small, weighing only 900 Gm. after fixation in formaldehyde. 
The leptomeninges were thin and transparent; the basilar and cortical vessels v’ere 
thin and collapsed, but were hyperemic over the cortex and along the sylvian 
fissures. The convolutions were flattened, with shallow sulci and reduced con- 
sistency from the central region back to the occipital poles. After coronal section, 
severe bilateral degeneration of the white matter, extending from the central cortex 
in its superior aspect posteriorly to both occipital poles, was evident. The degen- 
eration extended farther forward on the left and became more extensive toward 
the occipital region. The white matter was soft and consisted of a friable, mealy 
mass which varied from gray to yellowish gray. In many areas the U fibers of 
Meynert were spared. There was a similar type of degeneration in the caudate 
nucleus and putamen on each side (fig. 6). The tissues in this region appeared 
shrunken, spongy and rust brown. The degenerated areas were of patchy or 
streaked distribution. The entire-ventricular system was enlarged. The cerebral 
cortex in many areas was thin and granular and showed a yellow tinge in the 
intermediate zone in some places and in the lower portion of the gray matter in 
others. All the gray matter in the occipital poles appeared yellow and granular. 
No degeneration was visible in the globus pallidus, the thalamus, the cerebellum 
or the brain stem. The corpus callosum appeared thin. 


Histologic Examination.—The subdural membrane was an old organized sub- 
dural hemorrhage, consisting of dense collagenous connective tissue with a looser 
structure in many areas. In some areas fibroblasts, mononuclear cells and 
phagocytes filled with blood pigment were present. In other places venous spaces 
had ruptured, releasing red blood cells into the tissues. The vessels were dilated 
and occasionally filled with leukocytes. Amyloid-like bodies were present in places. 

The leptomeninges were moderately thickened and contained fibroblasts, mono- 
nuclear cells of the reticuloendothelial type, lymphocytes and in many areas red 
blood cells. The blood vessels were not thickened, but the lumens of some 
were filled with leukocytes. 

The degenerative changes in the cerebral cortex were more extensive than had 
been suggested by gross examination and showed considerable variation not only 
in the selectivity of the laminas involved but also in the different regions of the 
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brain affected. A summary of these quantitative changes in the different regions 
follows. In general, pseudolaminar degeneration of the third and part of the fourth 
layer was the most consistent and striking type of degeneration (fig. 7). It was 
seen especially at the crown of the convolution and frequently became more 
extensive at the depth of the sulcus, where all the layers were involved. At the 
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Fig. 6 (case 4).—Coronal sections of the brain, demonstrating degeneration of 
the cortex (arrow), the caudate nucleus (n.c.), the putamen (P.) and the white 
matter (occipital pole below). 


frontal pole the degeneration was most pronounced in the third layer and in areas 
in the third and fifth layers. In the midfrontal region the third and fourth layers 
were most involved, with occasionally lesser involvement of the fifth and sixth 
layers. Areas were seen in which only the second layer remained. In the central 
cortex, areas were present in which the intermediate layers, all of the layers or 
the sixth layer was most involved. In the parietal region the third and part of the 
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fourth layer were most involved, and in places the degeneration had selected the 
third and fourth layers. In the insular cortex involvement of the second and third 
layers, sometimes accompanied by degeneration of the fifth and sixth layers, was 
present. The degeneration in the occipital region was of the greatest severity, all 
the layers being involved in many convolutions. In places only the second layer 
was spared, or the second layer and the layer of large ganglion cells were left 
intact. Even in this region, however, the third layer was seriously affected. 


a 


Fig. 7 (case 4).—Central cortex, demonstrating the pseudolaminar degeneration 
of lamina III. The arrows indicate the axonal reaction of the Betz cells (Nissl 
stain; x 130). 


The degeneration consisted of areas of devastation, the tissue being in a spongy 
state and consisting of a network of fibroblasts, connective tissue, newly formed 
capillaries and capillary sprouts. These stained well with tannic acid and silver 
(fig. 8A). The tissue spaces were filled with detritus, droplets of fat and fat- 
filled compound granular phagocytes. The ganglion cells had almost completely 
disappeared; those present were in various stages of degeneration by shrinkage, 
swelling and dissolution or by what resembled the ischemic type of cellular disease. 
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The pericellular spaces of the remaining ganglion cells were widely dilated. The 
large pyramidal cells of Betz showed calcification in some areas and in others were 
undergoing the axonal reaction, probably as the result of destruction of the white 
matter lying below (fig. 7). The reaction of the neuroglia was reduced in the 
areas of devastation, but large astrocytes were present above and below these areas. 


Fig. 8 (case 4).—A, region shown in figure 7, demonstrating the new con- 
nective tissue, capillary sprouts and phagocytes in lamina III (Achucarro-Klarfeld 
stain; 105). B, degeneration of the caudate nucleus, showing the calcified 


ganglion cell (upper right), the compound granular cell (center) and débris 
(Nissl stain; x 590). 


The microglia cells showed thickened and retracted processes. The areas of 
cortical destruction were accompanied by demyelination, and the axis-cylinders 
were interrupted and broken in their course through these zones. In the degen- 
erated areas in the white matter there were both demyelination and destruction of 
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the axis-cylinders, and a large number of compound granular phagocytes and 
protoplasmic astrocytes in the form of so-called gemastete cells were present in 
the same region. In areas where the demyelination was not so severe, collars of 
pigment and fat-filled phagocytes could be seen around the blood vessels. With 
the Nissl stain the glia cell nuclei were observed to be greatly increased in the 
white matter, and anisomorphous gliosis was seen in the Holzer preparations. In 
no place could primary disease of the arteries of the brain or any evidence of 
exudative inflammation be observed. There was generalized venous hyperemia, 
especially in the areas of necrosis. . The changes in the neostriatum were identical 
in type with those in the areas of destruction in the cortex and are shown in figure 
8B. Except for secondary degeneration of the pyramidal tracts and other 
projection fibers, no pathologic process of significance was observed in the brain 
stem or the cerebellum. 


The changes in the brain in this case illustrate the late or end stage 
of the degenerative process. Except for the absence of arterial disease 
and the sharply laminated character of the degeneration, they differed in 
no way from those associated with ordinary anemic necrosis of the 
brain following occlusion of a cerebral artery. The intestinal bleeding 
cannot be explained, since a complete autopsy was not permitted. The 
clinical features otherwise resemble those in the other cases. The long 
duration of the disease permitted more complete development of both 
neurologic signs and pathologic changes. The severe cerebral change 
was produced without a recognizable cardiorespiratory arrest during the 
administration of the anesthetic. 


COMMENT 


The symptoms of postanesthetic encephalopathy are characteristic and 
should lead to a correct clinical diagnosis. In the 4 cases reported they 
can be divided into six categories: (1) Disturbances in consciousness— 
stupor interrupted by periods of screaming, mania or apparently hysteri- 
cal behavior; (2) motor symptoms—restlessness, myoclonic muscular 
twitching and generalized convulsions; (3) decerebrate phenomena— 
rigidity, posturing, purposeless thrashing about of the extremities, chew- 
ing, champing or sucking movements, grinding of the teeth and facial 
grimacing; (4) visual disturbances—hallucinations, color vision and 
blindness ; (5) autonomic signs—variations in pulse rate, blood pressure 
and respiration, sweating, cyanosis and flushing; and (6) hyperthermia 
(in cases of fatal outcome the peak is terminal). 

The only consistent change in the cerebrospinal fluid is elevation 
in pressure. 

Morphologic evidence will be submitted to support the belief that the 
damage to the nerve cells in such cases is the result of deprivation of 
oxygen. This may occur without clinical evidence of cardiorespiratory 
arrest (e. g., cases 2 and 4), but the mechanism is unknown. Individual 
susceptibility is strongly indicated in case 4. 
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Without its being assumed that individual types of change in the 
ganglion cells are in any sense “specific,” the changes in these cases were 
compared with and found strikingly similar to those in areas of known 
ischemic (anoxic) cerebral damage. In Nissl preparations, anoxemia, 
anoxia or ischemia of the brain was observed to produce a change in 
the ganglion cells variously described as “ischemic,” “homogeneous,” or 
“severe” cellular disease. Shrinkage or sclerosis and dissolution by 
swelling, chromatolysis and pallor occur: much less frequently than 
changes of the other types. 

Widening of the pericellular spaces accompanies changes in the 
ganglion cells in the presence of an anoxic process. The significance of 
this is not known. In the 4 cases of postanesthetic encephalopathy and 
in cases of proved ischemic cerebral degeneration the pericellular spaces 
were compared with those observed in cases of fatal intoxication from 
alcohol, lead trimethyl bismuth, tetanus and Amanita phalloides (toad- 
stool), in all of which no evidence of a circulatory disturbance was noted. 
In the cases of intoxication there was not the same degree of widening of 
the pericellular spaces as in the other group. These observations should 
be taken as suggestive rather than conclusive. It is known that in some 
types of intoxication injury to the nerve cells is due to both toxic and 
anoxic factors (D6ring*). 

Changes in the nerve cells caused by: deprivation of oxygen may 
develop rapidly. In experiments on cats, Gildea and Cobb * discovered 
that shrunken and homogeneous ganglion cells developed in a few min- 
utes and “cells with spike-like processes” in an hour. Lowenberg and 
Zbinden ® observed shrunken cells, swollen cells and cell shadows in 
the brain of a patient who died an hour and a quarter after anesthesia had 
been induced with nitrogen monoxide and oxygen. Helwig *° described 
shrunken and homogeneous cells in a man who was asphyxiated for ten 
minutes by strangulation and died in convulsions two and three-quarter 
hours later. I have seen typical ischemic cell disease with incrustation of 
the Golgi net twelve hours after embolism of the posterior cerebral 
artery. Scholz * observed homogeneous cell changes in a case of death 


’ 7. Doring, G.: Zur Histopathologie des Gehirns bei Spattod nach Erhangen 
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8. Gildea, E. F., and Cobb, S.: The Effect of Anemia on the Cerebral Cortex 
of the Cat, Arch. Neurol. & Psychiat. 23:876 (May) 1930. 

9. Lowenberg, K., and Zbinden, T.: Destruction of the Cerebral Cortex 
Following Nitrous Oxide-Oxygen Anesthesia, Anesth. & Analg. 17:101 (March- 
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10. Helwig, F. C.: Histopathologic Studies of the Brain in Delayed Death 
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eighteen hours after hanging. From twenty-four to thirty-six hours 
after the occurrence of thrombosis of the internal carotid artery the 
cortical ganglion cells exhibit various degrees of shrinkage, prominent 
processes, widening of the pericellular spaces and incrustation of the 
pericellular net. In postanesthetic encephalopathy of from sixty to 
seventy-two hours’ duration, Lowenberg, Waggoner and Zbinden ? 
described “shrinkage” and “ischemic” ganglion cell changes, and Cour- 
ville ® saw “‘sclerotic” cells after seventy-two hours. This is evidence that 
in cases of both types changes in the ganglion cells may develop in 
from one to thirty-six hours. In cases of ischemic cellular disease the 
nonaffected areas serve as normal controls. When the blood supply of an 
area of the brain is cut off by thrombosis or embolism of a cerebral artery, 
the condition in the tissue which follows is not the same as that which 
exists after a temporaray interruption of blood supply in which the blood 
is allowed to flow back into the tissues ; yet there seems to be no essential 
difference in the type of change produced in the ganglion cells. Why 
some cells in these cases show degeneration by shrinkage while others 
in the same area degenerate by swelling and dissolution is not known. 
Bodechtel and Miller *? suggested that the difference may be due to a 
local variation in the intensity of the injurious agent or to a variation 
in the reaction of the individual cell constituents. A better explanation 
than this has not been obtained from physiologic and biochemical studies 
of the cerebral circulation.** 

The period for which the cortical ganglion cells can withstand depri- 
vation of oxygen without undergoing irreversible degenerative changes 
has been determined with reasonable accuracy in experimental animals. 
The results of the experiments performed on cats by Gildea and Cobb 
indicate that the cortical cells cannot withstand cerebral anemia for more 
than ten minutes, and this was asserted to be a liberal estimate. Hey- 
mans and his associates,’* using dogs, concluded that irreversible damage 
of the cortical cells occurs after five minutes of circulatory arrest. Cer- 
tain observations indicate that the conclusions reached experimentally 
are equally true for the human brain. In the case of patients who had 
survived for a time the Trendelenburg operation for massive pulmonary 
embolism, Wustmann and Hallervorden* concluded that irreversible 
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changes occurred in the cortical cells if spontaneous action of the heart 
was arrested for five minutes or longer. Nystrom ** made observations 
on 5 such patients in cases in which sixty, sixty-five, seventy-five, one 
hundred and four and one hundred and five seconds, respectively, had 
elapsed before the obstruction was removed. He concluded that com- 
plete arrest of circulation for two minutes is not incompatible with 
survival. The symptoms that developed, such as stupor, restlessness, 
groaning and convulsions, are similar to those seen in cases of post- 
anesthetic encephalopathy. Crafoord*’ removed a pulmonary embolus 
after forty or forty-five seconds, and the patient remained unconscious 
for several hours. Unconsciousness was succeeded by a “shock-like con- 
dition, at times delirium and with complete amaurosis” for three days 
before the symptoms began to disappear. In Helwig’s *° case of strangu- 
lation circulatory arrest was present for approximately six minutes. 
Death in convulsions occurred in three hours. These observations suggest 
that the cortical ganglion cells of man can probably withstand deprivation 
of oxygen for two minutes but that after five minutes irreversible 
degenerative changes occur. 

An analysis of the distribution of the lesions in the brain in the 
presence of postanesthetic encephalopathy furnishes additional evidence 
that they are of anoxic origin. Similar degeneration of the cortex 
and the basal ganglia occurs in other conditions which produce depriva- 
a tion of oxygen in extensive areas of the brain. If the changes are com- 
; pared with those seen in cases of delayed death after hanging (Do6ring;' 
Deutsch ; ** Scholz ;** Bingel and Hampel **), in cases of ligation of the 
carotid artery (Doéring ;* Miiller *°) and in cases of strangulation (Hel- 
wig; 1° Strauss **), the distribution of the lesions is identical. In both 
groups the shorter the time of survival after the anoxic stage the more 
nearly universal is the distribution of the lesions, whereas a longer 
survival is followed by more discrete selection of the degenerated areas. 
The bulbar and vital centers can withstand deprivation of oxygen much 
longer than can the cerebral cortex and the basal ganglia, which are par- 
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ticularly vulnerable. In the basal ganglia, degeneration of the neostri- 
atum alone occurred in cases 3 and 4 of this report, in a case of ligation 
of the carotid artery reported by Miller and in a case of delayed death 
after hanging described by Bingel and Hampel.’® Doring‘ stated that 
the pallidum is usually but not always spared after ligation of the carotid 
artery. This may be because the pallidum receives part of its blood 
supply from the anterior choroidal artery, which may receive collateral 
blood supply from branches’ of the posterior cerebral or the posterior 
communicating artery. It may be because the pallidum has, according to 
Putnam,”* a richer capillary network. Nevertheless, degeneration of 
the pallidum with sparing of the striatum may occur. This was described 
in some of the cases reported by Courville.* Degeneration of both 
striatum and pallidum was present in the cases of postanesthetic encepha- 
lopathy reported by Lowenberg, Waggoner and Zbinden,? in a case of 
ligation of the carotid artery (Doring) and in cases of death after 
hanging (Deutsch ** and Doring’). The degeneration of these struc- 
tures associated with other conditions ** in which an anoxic or anoxemic 
factor is present has been frequently emphasized. 

The cells of the cerebral cortex exhibit not only a peculiar sensitivity 
to lack of oxygen but also a peculiar tendency to degeneration of certain 
layers. Many investigators have sought to solve the problem of local 
cerebral vulnerability. In 1916, Bielschowsky ** attempted to explain 
the vulnerability of lamina III of the cerebral cortex by assuming that 
the tender plasmatic glia in this region contains no glia fibers, which, he 
concluded, give the tissues resistance against some mechanical effects, 
such as disturbance of the lymphatic circulation produced by an injury. 
Vogt and Vogt ** in 1922 advanced their “pathoclisis theory,” based 
on the idea that the difference in physicochemical properties of the 
tissues causes a difference in their resistance. In 1925, Spielmeyer *° 
introduced a “vasal” factor to explain local vulnerability of tissues, but 
he did not abandon the idea of a “system” factor, which had been con- 
sidered earlier by Sir William Gowers under the term “abiotrophy.” 
Meyer ** maintained that these two factors cannot be separated since the 
vasal factor is a part of the system factor, and he expressed the belief 


22. Putnam, T. J.: The Cerebral Circulation: Some New Points in Its 
Anatomy, Physiology and Pathology, J. Neurol. & Psychopath. 17:193 (Jan.) 
1937. 

23. Meyer, A.: The Selective Regional! Vulnerability of the Brain and Its 
Relation to Psychiatric Problems, Proc. Roy. Soc. Med. 29:1175 (July) 1936. 

24. Bielschowsky, M.: Ueber Hemiplegie bei intakten Pyramidenbahn, J. f. 
Psychol. u. Neurol. 22:225, 1916. 

25. Vogt, C., and Vogt, O.: Erkrankungen der Grosshirnrinde im Lichte der 
Topistik, Pathoklise und Pathoarchitektonik, J. f, Psychol. u. Neurol. 28:1, 1922. 

26. Spielmeyer, W.: Zur Pathogenese Srtlich elektiver Gehirnverdnderungen, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 99:756, 1925. 
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that phylogenetically the vascular supply of a region closely follows its 
parenchymatous differentiation and adapts itself to the special need of 
the parenchyma. He broadened the conception of local vulnerability 
by including such factors as the nature, place of entrance and mode 
of spread of the noxious agent. 

In the 4 cases of postanesthetic encephalopathy described there was a 
great variability in the site of cortical degeneration, which probably 
depended on a vascular factor. Any inherent resistance of the tissues 
(compare figure 5 with figure 7) in such cases apparently influences 
the site of degeneration only to a slight degree when the local blood 
supply fails. In general, it is true that the intermediate cortical layers 
were most consistently damaged in the 4 cases. The explanation for 
this may be clearer after studies now being made on the angioarchitecture 
of the human cerebral cortex ** can be- applied to this problem. That 
the variation of laminar degeneration in these cases depends on a 
ae vascular factor, and therefore on variations in the local blood supply, is 
" supported by the fact that the lesions are identical with those observed in 
material of known anoxic origin. For example, a similar degeneration 
in the intermediate laminas was present in a case of encephalopathy 
following hanging (Doring‘) and in one in which the lesions followed 
ligation of the carotid artery (Muller *°). Doring also observed in a 
case of ligation of the carotid artery an increase in the extent of degen- 
eration at the depth of the cerebral sulcus as compared with that at the 
crown of the convolution, similar to that described in case 4. 

The variation in cortical degeneration in the postanesthetic encepha- 
lopathy probably results from local fluctuation in blood supply. The 
regulatory mechanism of the cerebral circulation ** must fail in the event 
of a complication during anesthesia. In cases in which a cardiorespira- 
tory arrest occurs an important safeguard is immediately lost with the 
sudden drop in systemic blood pressure. Chemical factors apart from 
the anesthetic itself may modify the control of the intrinsic regulatory 
mechanisms. In certain susceptible persons the reflex control may be 
inadequate. The variation in the areas of degeneration is evidence against 
the view of Putnam ** that ‘“‘the vulnerability of the brain toward vascular 
disturbances is due rather to the sensitiveness of the parenchyma than 
the deficiency in blood supply.” In fact, the “system” factor seems to 
play only a minor role. Venous thrombosis and hyperemia in the necrotic 
zones were not observed often enough to be considered important. 


27. Campbell, C. P.; Alexander, L., and Putnam, T. J.: Vascular Pattern in 
Various Lesions of the Human Central Nervous System: Studies with the 
Benzidine Stain, Arch. Neurol. & Psychiat. 39:1150 (June) 1938. 

28. Cobb, S., and Forbes, H. S.: The Cerebral Circulation, New England J. 
Med. 216:99 (Jan. 21) 1937. * a 
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The reactions of the neuroglial and the mesodermal tissues are con- 
sidered secondary to parenchymal damage. The distribution of degenera- 
tion in the white matter in case 4 resembled that in diffuse sclerosis. 
The white matter is less sensitive to deprivation of oxygen than is the 
cortex, but it has a poorer blood supply and may under certain circum- 
stances suffer as much from anoxemia. 

This study has suggested that a similar mechanism may be responsible 
for the production of some of the cerebral birth palsies. This idea has 
been considered elsewhere.*° 


SUMMARY 


Four cases of postanesthetic encephalopathy are reported. One 
patient died after anesthesia induced by means of avertin in amylene 
hydrate, having survived for five days, 1 after cyclopropane anesthesia, 
having survived for seven days, and 2 after anesthesia induced with 
nitrogen monoxide. and oxygen, having survived for twelve days and 
sixteen months, respectively. 

Anatomic evidence is submitted to support the view that the changes 
in the brain are the result of depriving the nerve cells of oxygen. The 
type and duration of disease of the ganglion cells and the distribution of 
the lesions in the brain are compared with those produced by other con- 
ditions of known anoxic origin. 

The question of local vulnerability of the cerebral cortex and the 
basal ganglia is considered from the point of view of disturbance in 
the cerebral circulation. In this condition the “vasal factor” appears to 
play the dominant role. 


Dr. John D. O’Brien, of Canton, Ohio, and Drs. W. James Gardner, M. A. 
Simon and Paul W. Gebauer, of Cleveland, furnished the pathologic material and 
the clinical data. The technical work was done by Miss Irene Boten. 


29. Steegmann, A. T.: The Etiology of the Defects of the Brain in Cerebral 
Palsy, Arch. Phys. Therapy, to be published. 
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KORSAKOFF’S SYNDROME 


CLINICAL STUDY OF THE ALCOHOLIC FORM, WITH SPECIAL 
REGARD TO PROGNOSIS 


MILTON ROSENBAUM, M.D. 
AND 

H. HOUSTON MERRITT, M.D. 
BOSTON 


Much attention has been directed recently to the role of vitamin 
deficiency in the production of alcoholic polyneuritis, and there have 
been enthusiastic reports of the therapeutic value of the administration 
of vitamins. Most of these articles have dealt chiefly with the form 
of alcoholic polyneuritis not accompanied by mental changes. Poly- 
neuritis and mental changes (Korsakoff’s syndrome) associated with 
chronic alcoholism are usually considered to constitute a disease in 
which the prognosis is extremely poor, and with few exceptions * the 
reports in the literature have dealt with the clinical and pathologic obser- 
vations * in cases in which the outcome was fatal. We thought it would 
be of value, therefore, to analyze the clinical records of a series of 
patients with this condition in an attempt to determine the mortality 
rate, the final clinical status of those who survived and the clinical fac- 
tors of importance in regard to the final outcome. For this purpose, we 
chose the patients admitted to the Boston City Hospital from June 1934 


Read by title at the Sixty-Fourth Annual Meeting of the American Neuro- 
logical Association, Atlantic City, N. J., May 4, 1938. 

From the Neurological Unit, the Boston City Hospital, and the Department 
of Neurology, the Harvard Medical School. 

1. Wechsler, I. S.: Etiology of Polyneuritis, Arch. Neurol. & Psychiat. 
29:813 (April) 1933. Strauss, M. B.: Am. J. M. Sc. 189:378, 1935. Blankenhorn, 
M. A., and Spies, T. P.: Tr. A. Am. Physicians 50:164, 1935. Jolliffe, N.; 
Colbert, C. N., and Joffe, P. M.: Am. J. M. Sc. 191:515, 1936. Goodhart, R., 
and Jolliffe, N.: Effects of Vitamin (B:) Therapy on the Polyneuritis of Alcohol 
Addicts, J. A. M. A. 110:414 (Feb. 5) 1938. 

2. (a) Meyer, A.: Brain 24:47, 1901. (b) Marcus, H.: Svenska 1ak.-sallsk. 
handl. 51:159, 1926. (c) Gamper, E.: Deutsche Ztschr. f. Nervenh. 102:122, 
1928. (d) Carmichael, E. A., and Stern, R. O.: Brain 54:189, 1931. (¢) Bender, 
L., and Schilder, P.: Encephalopathia Alcoholica: Polioencephalitis Haemor- 
rhagica Superior of Wernicke, Arch. Neurol. & Psychiat. 29:990 (May) 1933. 

3. (a) Négre: Thesis, Lyon, 1929. (b) Lemierre, A.; Boltanski, E., and 
Justin-Besancon, L.: Bull. Acad. de méd., Paris 105:676, 1931. (c) Seibert, H.: 
Monatschr. f. Psychiat. u. Neurol. 83:217, 1932. (d) Marchand, L., and Courtois, 
A.: Rev. neurol. 2:425, 1934. 
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to December 1937. This period was selected because the great majority 
of the patients were examined by one or both of us. It was also 
thought that the results for these years would give a basis with which 
future results may be compared, since the majority of the patients did 
not receive vitamin therapy, or were given amounts entirely inadequate 
according to present standards. 

The term Korsakoff’s syndrome is used in this article to designate 
the cases in which the characteristic mental state (confusion, disorienta- 
tion, loss of memory and tendency to confabulate) is associated with 
generalized peripheral neuritis. 


Age Sex 


0-3) 


90-40 


20-30 


Fig. 1—Age incidence in a series of 50 patients with Korsakoff’s psychosis. 
In this figure and in figure 2, black spaces indicate cases in which the outcome 
was fatal, and clear spaces, those in which it was not. 


ANALYSIS OF CASES 


During the period from June 1934 to December 1937 there were 63 patients 
in whose cases the diagnosis of Korsakoff’s psychosis was made. Of this number, 
13 were excluded because the condition was not associated with chronic alcoholism 
or did not fit the criteria for Korsakoff’s syndrome (either mental or neuritic 
symptoms being absent). 

Age.—The ages of the patients varied from 22 to 71 years, the average age 
being 47; in figure 1 the age distribution, expressed in decades, is plotted against 
the sex and mortality rate. 

Sex—The distribution according to sex was: men, 34 (68 per cent), and 
women, 16 (32 per cent). The unusually high incidence of the syndrome in 
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women is well recognized and is in contrast to the ratio of admissions for acute 
and chronic alcoholism. Moore and Gray * found that in this hospital the ratio 
of the number of men admitted for acute or chronic alcoholism to that of women 
was 7:1. 


Race.—The racial incidence was as follows: Irish, 30 patients; Italian, 2, and 
mixed racial stock, 18. The high percentage of Irish patients is explained in 
part by the high percentage of such patients among the general admissions to 
this hospital. It is worthy of note that there were no Jewish or Negro patients in 
this series. 


Results—The clinical outcome in the 50 cases was: complete recovery, in 12 
(24 per cent); incomplete recovery, in 7 (14 per cent); patients incapacitated 
and requiring institutional care, in 9 (18 per cent), and deaths, 22 (44 per cent). 

The 22 cases in which the outcome was fatal were divided on the basis of sex 
as follows: men, 13, and women, 9. The mortality rate for the women was 56 
per cent, as compared with 38 per cent for the men. 

Twelve patients recovered completely and were able to return to their former 
occupations. Seven additional patients recovered to a degree sufficient to permit 
their discharge from the-hospital. One of the 7 patients had impairment of memory. 
In the other 6 the residuals of the disease consisted of absence of reflexes or 
muscular weakness. Nine patients are still in institutions for mental disease, 
primarily as a result of mental defects. They are all ambulatory, but in 7 of 
the 9 patients residuals of the neuritis are evidenced by absence of the tendon 
reflexes in the lower extremities. 


Stay in the Hospital—The average length of stay in the hospital to date for 
the 50 patients was two hundred and six days, with the distribution as follows: 
(1) 22 patients who died, thirty-three days; (2) 6 patients discharged from the 
Boston City Hospital against advice or as partially recovered, forty-eight days; 
(3) 13 patients discharged from state hospitals for mental disease as completely 
recovered, two hundred and forty-five days, and (4) 9 patients still in public 
institutions for the care of the mentally or physically ill, six hundred and sixty days. 

The duration of life after admission to the hospital of the 22 patients who died 
varied from two to one hundred and thirty-seven days, with an average of thirty- 
three days. Fifteen of the 22 patients died within one month of admission to the 
hospital. 

The average stay of the 6 patients who were discharged from the Boston City 
Hospital, either as recovered or against advice, was forty-eight days. Only 1 of 
these .patients remained in the hospital more than two months. The duration 
of stay in the hospital of the 13 patients who were transferred to state hospitals 
and recovered varied from two to twenty-nine months, with an average of eight 
months. The 9 patients still remaining in the state hospitals have been hospitalized 
for periods varying from six to thirty-six months, with an average of twenty-two 
months. 


History of Ingestion of Alcohol—All the patients in this group had been 
drinking strong alcoholic beverages regularly and to excess for periods varying 
from six months to many years. 


Dietary History.—Owing to the mental status of the patients, the dietary history, 
as well as other facts that were given, was for the most part unreliable, but in 14 


cases there was a definite history of a very inadequate diet. An adequate dietary 
regimen was described by only 2 patients. 


4. Moore, M., and Gray, M. G.: New England J. Med. 217:381, 1937. 
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Duration of Symptoms to Hospitalization—It was possible to determine the 
onset of mental symptoms in 25 patients and the onset of neuritic symptoms in 
25 patients (fig. 2). Neuritic symptoms had been present for periods varying 
from a few days to one and a half years, and mental symptoms for from a few 
days to a year or more. As a rule the history of mental symptoms was longer 
in the patients who recovered than in those who died. 

The type of mental symptoms present on admission is of interest. Nineteen 
patients were admitted with delirium tremens and 3 in alcoholic coma, and the 
rest, except for 3, showed varying: degrees of confusion, mental clouding, disorienta- 
tion and impairment of memory. In 3 patients no mental symptoms were noted 
at the time of admission, but developed within a week after admission. Five 
patients gave a history of one or more previous attacks of mental disturbance, 
usually delirium tremens. 

The 50 patients were divided according to the severity of the neuritis into three 
groups: (1) slight weakness with tenderness of muscles and nerves and diminished 


Duration Symptoms 
Neuritic 
Mental 


4 weeks to 6 months 


Neuritic —= 
Neuritic 
Less than 1 week LL 


Fig. 2.—Duration of neuritic and mental symptoms before entrance to the 
hospital. 


reflexes, 5 patients; (2) moderate weakness with muscular and cutaneous hyper- 
esthesia, sensory loss and absence of reflexes in the lower extremities, 23 patients, 
and (3) marked weakness or complete paralysis with foot and wrist drop, sensory 
loss and absence of reflexes, 22 patients. 

Four of the patients who made complete recovery had severe neuritis, while 
11 of the 22 who died were in this group. 

Fifteen of the 20 patients who died were restless, excited and uncooperative, 
and 2 were depressed and drowsy. With 1 exception, all the patients who did 
not die were quiet and cooperative. 

Other Signs and Symptoms—Signs or symptoms of hepatic damage were 
present in 6 of the 22 cases in which the outcome was fatal and in 2 of the 28 cases 
in which it was not fatal. Four patients had convulsive seizures; 1 patient had 
bilateral atrophy of the optic nerve, and in 1 slight ptosis of the left lid was 
clinical evidence of involvement of the brain stem. 

Laboratory Data——Blood: The red cell count and the hemoglobin content on 
admission were normal in 45 per cent of cases. There were moderate anemia 
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(red cell count from 3,000,000 to 4,000,000 and hemoglobin content 60 to 79 per 
cent) in 45 per cent and severe anemia in 10 per cent. The white cell count 
was below 11,000 per cubic millimeter in 70 per cent of cases. There was leuko- 
cytosis, with a count of from 11,000 to 22,000 in 30 per cent. 

The nonprotein nitrogen content of the serum was recorded in 30 cases. It 
was above 45 mg. per hundred cubic centimeters in only 2 cases (in both of which 
the outcome was fatal), the values being 49 and 95 mg., respectively. 

The serologic test for syphilis was positive for only 1 patient. In this case the 
cerebrospinal fluid was normal. 

Cerebrospinal Fluid——Lumbar puncture was performed in 38 cases. The 
Wassermann reaction was negative in all cases. The only abnormalities were a 
slight or moderate increase in pressure in 6 cases, an increase in protein content 
(between 45 and 154 mg. per hundred cubic centimeters) in 10 cases and a slight 
or markedly abnormal colloidal gold curve in 7 cases. Abnormalities in the 
cerebrospinal fluid were associated with a poor or fatal outcome. 


Treatment.—The treatment in these cases varied from simple restraint and 
sedation to administration of various amounts of vitamins (table). 


Treatment Received by Fifty Patients with Korsakoff Psychosis 


Status of Patient 


Completely Incompletely Still 


Treatment Dead Recovered Recovered Institutions 

Diet high in calories and vitamins...... 4 0 0 0 
Diet high in calories and vitamins plus 

liver extract intramuscularly.......... 3 3 4 
Diet high in calories and vitamins plus 

vitamin B intravenously .............. 0 4 1 2 


None of the 22 patients who died received intensive vitamin therapy, and 
only 7 had even a moderate degree of such treatment. Four of the 12 patients 
who made a complete recovery received an intensive, and 7 a moderate, degree 
of vitamin therapy. Five of the 12 completely recovered patients and 3 of the 
incompletely recovered patients received no special treatment. 

Pathologic Observations——Autopsy was performed in 15 of the 22 cases in 
which the outcome was fatal. The causes of death were: bronchopneumonia, 8 
cases; acute dilatation of the heart, 2 cases; chronic nephritis, 2 cases, and lobar 
pneumonia, cirrhosis of the liver and coronary occlusion, 1 case each. 

Cirrhosis of the liver was observed in 6 of the 15 cases, and Wernicke’s polio- 
encephalitis, in 5 cases. It is interesting to note that symptoms of involvement 
of the midbrain were present in only 1 of the 5 cases. 


COMMENT 


In a review of the literature only two articles dealing with the mor- 
tality rate of the disease were available for this study. Marcus 
reported 20 cases, in 15 of which the condition was associated with 
chronic alcoholism. The mortality rate in his series was 30 per cent, 
and the rate of complete recovery was 20 per cent. In the series of 72 
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cases reported by Marchand and Courtois ** (in all of which the syn- 
drome was associated with chronic alcoholism) the outcome was fatal 
in 40 cases (55 per cent) and not fatal in 32 cases (45 per cent). 

From an analysis of our cases an attempt was made to determine 
the factors of importance in regard to the prognosis. 


Sex.—The mortality rate was much higher for the women (9 of 
16, or 56 per cent) than for the men (13 of 34, or 38 per cent). 

Age.—There was a progressive rise in the mortality rate for each 
decade: third decade, 25 per cent; fourth decade, 38 per cent; fifth 
decade, 44 per cent, and from the sixth to the eighth decade, 50 per cent. 

Duration of Symptoms.—In 25 patients the duration of mental and 
physical symptoms before entrance to the hospital was known. Six of 
the eight patients (75 per cent) with mental symptoms of less than one 
week’s duration and 6 of the 12 patients (50 per cent) with physical 
symptoms of less than one month’s duration died. 

Behavior.—Practically all patients were admitted in a restless, dis- 
turbed state or in coma. It is perhaps significant that only 5 patients 
of the 22 who died became quiet and cooperative within a few days or 
weeks after admission. 

Severity of the Polyneuritis—The severity of the neuritis did not 
seem to have any significant relation to the mortality rate. The mortal- 
ity rate based on the severity of the neuritis was: 11 of the 22 patients 
(50 per cent) with severe neuritis and 11 of the 28 patients (40 per 
cent) with mild or moderate neuritis died. 


Laboratory Data.—Ten of the 13 patients with a white cell count 
greater than 11,000 per cubic millimeter on admission died, as did all 
3 of the patients with a red cell count below 3,000,000. The 2 patients 
with the nonprotein nitrogen content of the serum greater than 45 mg. 
per hundred cubic centimeters died. Three of the 6 patients with a 
cerebrospinal fluid pressure greater than 200 mm. and 7 of the 10 
patients with a protein content greater than 45 mg. per hundred cubic 
centimeters of fluid died. 

Treatment.—Intensive dietary and vitamin therapy apparently is of 
great significance in regard to prognosis as to life and complete recov- 
ery. It is not the only factor, however, since only 11 of the 22 patients 
who received no special therapy died, but it undoubtedly was a life- 
saving measure in the case of other patients with severe forms who 
recovered. 

SUMMARY 


An analysis of 50 cases of Korsakoff’s syndrome associated with 
chronic alcoholism is presented, and an attempt is made to determine 
the factors of significance in regard to the prognosis. 


| 
a 
q 
4 
4 
| 
| 
| 
| 
| 
2 


THE EXTRAPYRAMIDAL SYSTEM 
AN EXPERIMENTAL DEMONSTRATION OF FUNCTION 
FRED A. METTLER, Pu.D., M.D. 


H. W. ADES, MS. Ps.D.* 


ELI LIPMAN, A.M. 
AND 

E. A, CULLER, Pa.D. 

AUGUSTA, GA, 


Stimulation of the corpus striatum by previous investigators has 
consistently failed to give definitive results. Several technics have been 
employed. The cortex overlying portions of the corpus striatum has 
been ablated, and the areas thus exposed have been stimulated. The 
most recent experiments of this type have been those by Rioch.t The 
stimulating electrode has also been placed on a stereotaxic carrier and 
inserted into certain portions of the corpus striatum, notably the pal- 
lidum, in the investigations by Wilson.? Grinker * employed another 
technic, namely, stimulation of the basal masses in cases of anencephaly. 
He obtained an athetoid type of movement which he regarded as orig- 
inating in the corpus striatum. We shall have occasion to refer to this 
type of motion later, but for the present it may be pointed out that 
of the preceding technics only that of Wilson is above criticism. Stimu- 
lation after cortical ablation is obviously open to the objection that the 
exposed areas are physiologically changed, owing to vascular distur- 
bances, and that intact types of behavior are in abeyance. Cortical 
removal further prevents observation of the action of the underlying 


* Located at the Wilmer Ophthalmological Institute, the Johns Hopkins Hos- 
pital. 

From the Department of Anatomy, University of Georgia School of Medicine, 
and the Laboratory of Psychology, the University of Rochester. 

Communication no. 31 from the Animal Hearing Laboratory, maintained at 
the University of Rochester by aid of the Research Council of the American Oto- 
logical Society. The experiments reported here were carried out at the University 
of Illinois. 

1. Rioch, D. M. K., and Brenner, C.: Experiments on the Corpus Striatum 
and Rhinencephalon, J. Comp. Neurol. 68:491-507, 1938. 

2. Wilson, S. A. K.: An Experimental Research into the Anatomy and Physi- 
ology of the Corpus Striatum, Brain 36:427-492, 1914. 

3. Grinker, R. R.: Electrische Reizung der Basalganglien bei einem Falle 
von Anenkephalie, Ztschr. f. d. ges. Neurol. u. Psychiat. 185:573-577, 1931. 
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structures in conjunction with cortical function, and bilateral equality 
is greatly impaired. It has been only in the hands of Rioch that any 
hint of function by this method has been obtained. 

Inferential reasoning obtained from clinical data has led to a variety 
of theories, in which there are certain common factors but enough 
diversity to leave the issues obscure. The following clinical facts are 
fairly commonly observed and are suggestive of functional funda- 
mentals. Extrapyramidal disturbances are primarily of a motor nature 
and reach their most pronounced manifestations during periods of high 
neural tonus and in association with so-called volitional activity. There 
is a fair degree of diversity in the way in which the motor dysfunction 
appears, but impairment of neural flow is always suggested. All the 
clinical manifestations noted are hypertonias of one form or another. 
More or less complete rigidity, intermittent rigidity and an athetoid flow 
are seen, but it is significant that no consistent and lasting hypotonias 
are found. It is true that transient equivocal hypotonic elements are 
observed, but these are not the significant features of the clinical pictures 
and are never used for diagnostic purposes, a fact that betrays their 
lack of reliability. Lastly, we may say that an “affective” quality is 
common in extrapyramidal syndromes. 

The present communication represents a departure in one respect 
only from the technics previously employed for investigation of the 
extrapyramidal system. In the light of Wilson’s failure to obtain posi- 
tive results by stimulating the globus pallidus alone and of observations 
on the usual association between volitional activity and accentuation of 
extrapyramidal dysfunction, we were led to the view that the primary 
role of the corpus striatum is the “conditioning” of a motor manifesta- 
tion which has its actual origin elsewhere. The obvious procedure, then, 
was not to stimulate the corpus striatum alone but to see how stimu- 
lation of its elements alters movements already in progress. 


EXPERIMENTAL PROCEDURE 


Cats and monkeys were used for the work. All deep lesions and stimulations 
were made by means of electrodes placed by use of the stereotaxic instrument. 
Somewhat more than 100 animals were employed. Slightly more than half this 
number were kept for subsequent study by the Marchi method. In the latter 
case, after the insertion of a unipolar electrode the animals were stimulated by 
means of rectangular pulses of direct current (0.5 milliampere) for half a second, 
and then the area was fulgurated with a current of 3 milliamperes for variable 
periods up to sixty seconds. Stimulation usually gave no effect, but fulguration 
was often marked by the effects of spread of current. In some cases no preliminary 
stimulation was used. These animals were kept for the Marchi study, during 
which they were carefully observed; they are now being studied as a separate 
enterprise. 
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In the case of the remaining animals a concentric bipolar electrode was placed 
and connected with a DuBois-Reymond coil. A forked, bipolar, silver wandering 
electrode connected with another inductorium was used for stimulating the cortex, 
and the effect of deep stimulation on the character of the cortical response was 
noted. The contralateral as well as the ipsilateral influence was observed. In 
general, liminal strengths were used throughout for all the work to be reported, 
In other cases, specific mention is made of the conditions obtaining. After observa- 
tion, the brains were removed, fixed and sectioned rapidly to verify the exact 
placement of the electrode. 

RESULTS OF EXPERIMENTS 

Caudate Nucleus.—Stimulation of various portions of the caudate 
nucleus alone produced no observable effect on the animal’s behavior, 
Stimulation of the caudate nucleus in the course of a cortically initiated 
movement produced inhibition of the movement. This inhibition may 
best be described as a “melting away” of the cortical effect. If, for 
instance, cortical stimulation induced a phasic flexion reaction, deep 
stimulation rapidly reduced this to perfect quiescence by reduction of 
the amplitude and frequency of the phasic activity. There was no 
perceptible element of spasticity or rigidity in this negation. Accidental 
placements of the electrode in structures surrounding the caudate 
nucleus, such as the corpus callosum, corona radiata and internal capsule, 
did not produce this result. It early became evident that the threshold 
for excitation of the caudate nucleus is much lower than that required 
to stimulate the internal capsule. It is significant with regard to the 
estimation of the results that the threshold of the latter structure is 
notably higher and that the motor radiation courses considerably farther 
anteriorly and ventrally than it is customary to place the electrode in 
exploring the caudate nucleus. It was possible to obtain capsular effects 
only by stepping up the current, usually to an extreme degree. It was 
always possible to assure oneself that spread of current was not involved 
in any given result by passing a fulgurating current through the elec- 
trode and then returning to stimulation with induced currents. The 
nature of the electrode and the strength of the stimulating current were 
such that fulguration of an area 2 mm. in diameter at the tip of the 
electrode abolished the stimulating effect of the caudate nucleus. 

All parts of the caudate nucleus explored (the tail was not inves- 
tigated) gave inhibition of movements of the forepaws. There is thus 
at present no definite evidence of somatic localization within the caudate 
nucleus, but such a possibility cannot be controverted. 

If the deep electrode was placed in the left caudate nucleus, activa- 
tion of the nucleus clearly inhibited movements produced by stimulation 
of the left cortex, but exerted little, if any, effect on movements initiated 
from the right hemisphere. 

The inhibition of cortically induced movement persists for a short 
time after caudate stimulation has ceased, even though cortical stimula- 
tion is still in progress. 
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In no case in which the deep electrode was placed outside the caudate 
nucleus was any effect of the caudate inhibitory type produced except 
from the putamen and claustrum, and in no case in which the electrode 
was placed within the caudate nucleus did we fail to observe the effect 
described. 


Putamen and Claustrum.—Exploration of the putamen and claus- 
trum in the same manner as that of the caudate nucleus gave entirely 
comparable results, but of a less marked nature. In 2 cases during 
exploration of the putamen a bilateral inhibitory effect was observed, 
that is, stimulation of the putamen inhibited movement initiated not 
only from the cortex of the same hemisphere but also from the opposite 
cortex. The latter effect was much less marked, however, than the 
inhibition exerted on ipsilaterally induced cortical activity. 


Globus Pallidus.—Especially interesting were the results obtained 
from the globus pallidus by the technic outlined. Stimulation of the 
globus pallidus alone was entirely without effect. However, stimulation 
of the globus pallidus during the course of a cortically induced phasic 
reaction inhibited this reaction by converting it into a state of plastic 
tonus. Thus, if flexion of the forepaws was in progress and the globus 
pallidus was stimulated, a “holding” effect was observed, in which the 
limb was held somewhere between the extremes of the phasic flexion 
reaction. This fixation possessed no element of rigidity or tremor, 
but was curiously plastic. When the limb was in such a state (usuaily 
flexed at the wrist and elbow) its position could be extensively altered 
and it would be held equally well in the altered position. ‘hus, the 
experimenter could place the digits in a position of fanning; the limb 
could be abducted or adducted, and the entire limb could be extended 
or the joints adjusted within the limits of anatomic motion with the 
assurance that the position would be so held. 

Stimulation of the globus pallidus also had the effect of prolonging 
the relaxation time of a limb which had been brought into a plastic 
state. Thus, if the cortex alone was stimulated a phasic reaction could 
be brought about which ceased immediately on stopping the cortical 
stimulation. If, however, after cortical stimulation was begun the globus 
pallidus was stimulated, the limb passed into a state of plastic tonus. 
If cortical stimulation was stopped but deep stimulation continued, 
relaxation occupied often a period of minutes, and even then occurred 
gradually. Some degree of “holding” may persist for a short period, 
even though both deep and cortical stimulation are stopped together. 

In our exploration of the globus pallidus there has been no reason 
to suppose that this structure exhibits somatic localization. Placements 
of the electrode in this structure, as in the case of the putamen and 
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caudate, seemed to exert their effect on the forelimb with equal force 
no matter what the exact placement. We do not, however, deny such 
a situation. 

The action of the globus pallidus could be seen in movements 
initiated from either cortex, but most prominently in those from the 
ipsilateral cortex. 

In cases in which the deep electrode was placed in the region of the 
striopeduncular tract, there was frequently observed a qualitative differ- 
ence in the physiologic result. Such a placement had the effect of 
introducing an element of tremor into the cortical movement and of 
augmenting the frequency (but reducing the amplitude) of phasic 
movements initiated by weak cortical stimulation. At the moment, we 
have no evidence to support any of the obvious explanations which offer 
themselves in this connection, but call the reader’s attention to the results 
to be reported which were obtained by stimulation of the substantia 
nigra. On one occasion a chewing movement was observed from stimu- 
lation of the region of the striopeduncular tract. 

We have so far been dealing with effects which depend on the inter- 
action of two factors, one cortical and the other extrapyramidal. The 
effects with which we shall now be concerned are of a different type, 
in that deep stimulation alone produced a noticeable effect. 

Subsiantia Nigra.—Stimulation of the substantia nigra alone pro- 
duced an increase in extensor tonus chiefly on the opposite side of the 
body, but also on the same side. This could be varied, by careful 
adjustment of the current, from simple increase in resistance to abduc- 
tion to definite extensor hypertonia. The current required was much 
less than that necessary to stimulate the peduncle and was of the same 
order of magnitude as that required to demonstrate striatal and pallidal 
effects. 

If the cortex was stimulated and the substantia nigra was then 
activated, reduction in the amplitude of the phasic reaction was imme- 
diately produced and a tremor developed in which the phasic, cortically 
induced activity appeared to struggle to escape from the extensor 
hypertonia. 

It has already been mentioned that a factor of rigidity was intro- 
duced into cortically induced movements by stimulation in the region 
of the striopeduncular tract. While stimulation of the substantia nigra 
alone contributed a simple and easily analyzable antergic factor to a 
cortically induced movement and produced by itself a fairly pure type 
of response, striopeduncular stimulation resulted in a much more com- 
plex effect. It may be described as follows. There was always intro- 
duction of an element of tremor in a response induced from the cortex 
of the same side (less so from the opposite cortex). With sub- 
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liminal deep stimulation augmentation of a cortically induced movement 
occurred. There was also a tendency to introduce abduction and fan- 
ning into motions of the opposite forelimb. With subliminal deep 


stimulation it was occasionally found that, although no action occurred. 


during stimulation, when stimulation was stopped the head swung 
toward the side of deep stimulation. We have regarded this as relaxa- 
tion from tonic changes which we were not able to distinguish while in 
progress, although we should not care to insist on this interpretation. 
Stronger (threshold) stimulation resulted in swinging of the head away 
from the side stimulated and curving of the spine (concavity of the 
vertebral curve on the side opposite that of stimulation). The legs 
became extended, with definitely increased extensor tone. 

These effects were produced throughout a region beginning at the 
point where the striopeduncular tract lies adjacent to the globus pallidus 
and extending caudally, concomitantly with the course of the tract into 
the region of the peripeduncular nucleus. It may or may not be sig- 
nificant that the oral end of the region of this tract in man occupies a 
position supplied by the lenticulostriate arteries. 

It is thus seen that while there exists in the response from the 
striopeduncular region an extensor factor, there are also present other 
elements, among which is dynamic scoliosis. 

Subthalamic Nucleus of Luys—There was obtained from the region 
of the subthalamic nucleus a response which had much in common with 
the striopeduncular response. With liminal stimulation, it occurred as 
follows: There was, after a moderate latent period, abduction of the 
hindleg of the same side as that stimulated ; then extension with tremor, 
accompanied by fanning of the toes of the opposite forelimb, occurred. 
On this picture was subsequently superimposed curvature of the spine 
toward the side opposite that of the deep stimulation (convexity of the 
vertebral curve on the same side). With threshold cortical and deep 
stimulation, the deep effect obliterated and superseded the cortical effect. 
If the deep stimulus was reduced to subliminal strength, it had the effect 
of facilitating the cortical response of either side. Before discussing 
this response further, it is well to consider the result obtained by 
stimulation in the region of the red nucleus. 


Region of the Red Nucleus.—Stimulation of the region of the red 
nucleus gave the same sort of result as was obtained by stimulation of 
the corpus subthalamicum. However, while the scoliosis in the latter 
case was always away from the side stimulated, in the case of stimula- 
tion of the red nucleus it was always toward that side, but differed in 
that variable positions of the forepaws were produced. Here again, 
deep stimulation when subliminal tended to facilitate, and when liminal 
to replace, the cortical responses of either side. 
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The type of response just described is common to all stimulations 
with deep electrode placements in the region of the red nucleus, but 
in individual cases, in which placement fell lateral and dorsal to the 
nucleus itself, variations of the response involving holding, athetoid and 
flexion factors occurred. Autonomic responses in this region were 
extensive, severe and varied. (It may be mentioned, in passing, that 
pupillary dilatation accompanied most deep placement stimulation 
throughout these experiments. ) 


Centrum Medianum.—Stimulation of the region of the centrum 
medianum required a fairly strong current. It resulted in pupillary 
dilatation, retraction of the nictitating membrane and opening of the 
eyes. The pupils were rotated toward the opposite side and dorsally, 
The facial musculature of the opposite side contracted, and if stimula- 
tion was continued the forelegs tended to claw at the opposite side of 
the face. There was a peculiar purposive character in this action (if 
one may be permitted to become, inferential in order to enhance the 
descriptive quality). If*deep stimulation was begun while a cortically 
induced movement was in progress the rhythmic, rather haphazard char- 
acter of the latter was rapidly altered, not only by an increase in fre- 
quency and amplitude but also by a directional tendency toward the 
opposite side of the face. Subthreshold deep stimulation was without 
an effect on cortically induced movements, and there was as much effect 
on a movement induced from the contralateral cortex as on one induced 
ipsilaterally if the strength of current was of threshold magnitude. 

The centrum medianum is small in the cat and probably cannot be 
stimulated alone. Nothing about the response obtained from the cen- 
trum medianum suggested that it should be placed in the extrapyramidal 
system. On the contrary, it was a thalamic type of response which 
was obtained from this region. While many of the thalamic nuclei were 
unproductive when stimulated, the effect on the lateral nucleus was 
similar to that obtained from the centrum medianum, although without 
any ocular component other than pupillary dilatation. The ocular effects 
described probably originate in other mechanisms of the vicinity. 
Furthermore, stimulation of the tectal regions produced the ocular effects 
alone. 

The effect on the lateral nucleus was as follows: Weak currents 
gave no effect, but stronger currents resulted in flattening of the ear and 
contraction of the facial musculature on the side of stimulation. Gen- 
eral clawing activity was induced, and a sort of rage response ensued. 
If a cortically induced movement (induced from the ipsilateral cortex) 
was in progress, deep stimulation accentuated this activity, but it con- 
tinued in its usual general course. A movement induced from the 
contralateral cortex was, however, entirely lost in the effect of deep 
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stimulation when this occurred, but deep stimulation appeared to be 
much more effective in the presence of a cortically induced movement 
than when alone. 

COMMENT 


It must not be supposed that any of the effects just reported as 
obtained from the caudate nucleus, globus pallidus, putamen or sub- 
stantia nigra were due to spread of current to other structures and, 
least of all, to spread to the internal capsule, peduncle or thalamus. The 
limen of stimulation of the capsule is distinctly higher than that of the 
cellular areas mentioned. Stimulation of the motor radiation, with cur- 
rent strengths such as we customarily used for deep exploration (these 
exceeded only slightly the strengths used for the cortex), is entirely 
without effect either alone or in conjunction with cortical stimulation.‘ 
Further, the effect of capsular stimulation (which can be obtained with 
increased strength of current and which was repeatedly investigated ) 
is entirely different. Capsular stimulation alone gives, most frequently, 
a phasic response of some region. When the homologue of this region 
is found on the ipsilateral cortex and cortical and deep stimulation are 
used together, the effect is either that of superposition, with an increase 
in amplitude and frequency, or (if antergic elements are stimulated 
separately ) an antagonistic phasic reaction. In the latter case tremorous 
rigidity develops only in rare instances, which can be swung in either 
direction by altering the amount of current (bringing in more muscle 
groups). Deep stimulation of the motor radiations is augmented by 
contralateral cortical stimulation also. We did not observe inhibition 
of or a “holding” effect on movements in progress from stimulation of 
the capsule. 

Slightly subliminal deep and cortical stimuli applied to homologous 
areas of the motor fiber radiation and cortex result in the production 
of an adequate response, and each type of stimulation facilitates the 
other. 

We are aware that the threshold of the motor cortex can be altered 
by previous stimulation of other cortical areas, but it is inconceivable 
that any of the effects obtained from the basal ganglia could have been 
due to stimulation of the sensory radiations. This is true not only 
because of the placement of electrodes but, further, because the effects 
produced by deep stimulation are entirely different from any of the 
transcortical effects we have ever obtained or seen described in the 
literature. 


4. The currents used for stimulation, as determined by the approximate voltages 
and resistances assumed to be involved, fell within these ranges: (1) deep stimu- 
lation, from 0.02 to 0.2 milliampere; (2) cortical stimulation, from 0.02 to 0.12 
milliampere, and (3) capsular stimulation, from 0.3 to 3 milliamperes. 
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The effects reported from stimulation of the centrum medianum, 
corpus subthalamicum and region of the red nucleus, on the other hand, 
are more difficult to evaluate, not because of spread of current but 
because extraneous fibers tend to traverse these cytologic areas to some 
degree. Further, many of these fibers, being finely myelinated, pre- 
sumably have thresholds of stimulation of low magnitudes approaching 
those of cells. 

No special discussion of the results obtained from the corpus 
striatum is necessary. We are not in position to explain the physio- 
logic principles underlying these effects, but in a later communication 
we shall report on Marchi studies of the regions involved. In the case 
of stimulation of the region of the red nucleus, however, a few words 
of explanation are in order. It will immediately be asked how stimu- 
lation in the region of the red nucleus can produce contraction of the 
dorsal midline musculature of the same side and effect scoliosis toward 
that side. It is believed that the rubrospinal tract decussates immediately 
after origin; therefore, if it is the red nucleus that is stimulated the 
scoliosis should be in the opposite direction. It is possible that in some 
cases the rubrospinal tract was stimulated after its origin from the 
nucleus, but it is inconceivable that in numerous separate placements 
of the electrode this situation could always have obtained unless the 
limen of stimulation of the fibers is less than that of the cells. We 
observed scoliosis away from the side of stimulation in only 2 cases in 
which placements were made in the region of the red nucleus, in both of 
which the electrode was later observed to be adjacent to the peduncle. The 
fact that with stimulation between the level of the corpus subthalamicum 
and that of the red nucleus the side of the scoliosis response shifts 
suggests that the response may originate higher than the red nucleus 
and on the opposite side. That it could be a peduncular effect is impos- 
sible, for the following reasons. If the deep electrode is placed in the 
left red nucleus and stimulation is made, scoliosis is to the left: If 
the response were peduncular the scoliosis would be to the right, as 
can be shown by burning out the red nucleus and then stimulating 
the peduncle with a maximal current. 

That the decussation of the brachium conjunctivum lies approxi- 
mately in this region suggests that the result may be an indirect effect 
produced by stimulation of ascending fibers which, by ending on the 
corpus subthalamicumt or some more oral mechanism, indirectly and 
complexly, descend by an unsuspected pathway. That this is not the 
case can be shown by the following experiment : 

The deep electrode was placed squarely in the red nucleus (verified 
post mortem, after fixation and section), and the region was stimulated. 
Scoliosis to the side of stimulation resulted. The brain was then com- 
pletely transected just anterior to the electrode (the plane of section 
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fell through the level of the posterior commissure, as shown by post- 
mortem examination). Deep stimulation, following this transection, 
continued to produce the scoliosis in question. The deep point was 
somewhat more sensitive than before section. This does not prove that 
stimulation of the brachium conjunctivum plays no part in the vertebral 
curvature, but it certainly proves that, even though other mechanisms 
may be involved, the response can be evoked alone by descending 
mechanisms which are present in this region. If such a tract can be 
observed in the mesencephalon and subthalamus, the possibility that it 
arises not from the diffuse reticular formation but from the subthalamic 
nucleus remains to be considered. 

The question may be raised whether the thalamus is involved in some 
of the functions which we have attributed to the extrapyramidal sys- 
tem. A number of observations on thalamic stimulation may be men- 
tioned. Stimulation of certain systems, such as the auditory or visual 
(by burial of the electrode in the respective geniculate body), is entirely 
without motor effect. Stimulation of the lateral nucleus of the thalamus, 
however, has a positive effect. The effect of stimulation of such a 
sensory cellular area is characterized by a distinctive element. While 
a response can be obtained at a particular moment, a considerable period 
must elapse before the same strength of current is again effective. Suc- 
cessively raising the strength of stimulus will produce the result without 
the lapse of such a recovery time. The response also shows a char- 
acteristic tendency in the direction of “wearing out” under continuous 
stimulation, which is not seen in the motor system in any comparable 
degree. Whether or not this indicates that adaptation is to be expected 
at thalamic levels we are not prepared to say. 

The results obtained from stimulation of the centrum medianum 
move us to remark that, from what we have observed, this nucleus 
belongs with thalamic mechanisms rather than with the extrapyramidal 
system. Our evidence strongly supports the view that this nucleus 
represents the ending of trigeminal mechanisms and contributes the 
additional information that mainly the trigeminal mechanisms arising 
from the opposite side of the head end in it. There is, however, evi- 
dence that some of the trigeminal mechanisms end in the lateral nucleus 
of the same side. 

We previously mentioned that we should revert to the matter of 
athetoid movements. In several instances in which the electrode was 
placed somewhat caudal to the red nucleus (in which case it fell on 
the medial side of the rubrospinal tract), spontaneous unilateral motions 
occurred in the foreleg of the same side before any current was passed 
through the electrodes. These motions were slow and of large ampli- 
tude and consisted of alternate flexions and extensions of all the joints 
in the limb, including the digits. Those who are familiar with the 
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motion of cats which is described as “treading cotton” will observe a 
certain similarity. Very weak (deep) stimulation accentuated these 
movements, and stronger stimulation brought in the opposite forepaw, 
which flexed and extended in opposite phase with the ipsilateral leg, 
(As usual, an effect of scoliosis toward the side of stimulation occurred. ) 
Cortical stimulation of either side temporarily stopped the athetoid 
movements, but after a period of cortical stimulation the athetoid move- 
ments were exceptionally pronounced. It should be mentioned also 
that there is a suggestion of athetoid quality about most of the move- 
ments elicited from the region of the red nucleus. 

An interesting circumstance of minor importance is the fact that 
in all cases in which the deep electrode was placed in the region of the 
red nucleus a cry suggesting sudden pain was emitted by the animal 
when the electrode was passed through a region about 2 mm. dorsal to 
the red nucleus. 

It may be supposed that these results offer a solution of human 
dysfunction of the extrapyramidal system, and it is true that the pre- 
sentation of any concrete data is welcome in a field beset with many 
theories and few facts, but certain cautions should be emphasized. We 
can do no better than to recall the warnings of Wilson ° in this connec- 
tion. He pointed out the variation among animal species in the organ- 
ization of the motor system and the great complexity of the usual 
clinical syndromes. We should regard it as an unfortunate circumstance 
if our findings were to be used in “too facile an interpretation of clinical 
phenomena.” 

No attempt has been made in this communication to review the 
literature relating to the extrapyramidal system. The reader is referred 
to the articles by Wilson and the paper by Rioch previously mentioned, 
and also to the well known article by Morgan ® and to the studies by 
Papez and Rundles* and by Hunt § and Mella.® 


5. Wilson, S. A. K.: The Old Motor System and the New, Arch. Neurol. & 
Psychiat. 11:385-404 (April) 1924. 

6. Morgan, L. O.: The Corpus Striatum: A Study of Secondary Degenera- 
tions Following Lesions in Man and of Symptoms and Acute Degenerations 
Following Experimental Lesions in Cats, Arch. Neurol. & Psychiat. 18:495-549 
(Oct.) 1927. 

7. Papez, J. W., and Rundles, W.: The Dorsal Trigeminal Tract and the 
Centre Median Nucleus of Luys, J. Nerv. & Ment. Dis. 85:505-519, 1937. Rundles, 
R. W., and Papez, J. W.: Connections Between the Striatum and the Substantia 
Nigra in a Human Brain, Arch. Neurol. & Psychiat. 38:550-563 (Sept.) 1937. 

8. Hunt, J. R.: A Theory of the Mechanism Underlying Inhibition in the 
Central Nervous System, Arch. Neurol. & Psychiat. 11:418-431 (April) 1924. 

9. Mella, H.: The Experimental Production of Basal Ganglion Symptoma- 
tology in Macacus Rhesus, Arch. Neurol. & Psychiat. 11:405-417 (April) 1924. 
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CONCLUSIONS 


1. A method is presented whereby the effects of stimulation of the 
corpus striatum may be studied. 

2. Stimulation of the caudate nucleus, putamen or claustrum inhibits 
movements induced by cortical stimulation. The effect is most marked 
on movements initiating in the ipsilateral cortex. 

3. Stimulation of the globus pallidus imparts a factor of “plastic 
tonus” to cortically induced movements, exerts a “holding” effect on 
them and prolongs their relaxation time. These effects are most marked 
on movements initiating in the ipsilateral cortex. 

4. Stimulation of the substantia nigra increases extensor (anti- 
gravity) tonus, principally of the opposite side of the body, and imparts 
a factor of tremor to the cortically induced movements. The latter 
effect is most marked on movements initiating in the ipsilateral cortex. 

5. Stimulation of the corpus subthalamicum produces contraction of 
the dorsal midline musculature of the opposité side of the body. 

6. Stimulation of the region of the red nucleus produces contrac- 
tion of the dorsal midline musculature of the same side of the body. 

7. Stimulation of the centrum medianum produces contraction of 
the facial musculature of the opposite side of the head and directional 
clawing at the opposite side of the mandible. (Stimulation of the 
lateral thalamic nucleus also produces contraction of the facial muscu- 
lature, but in this case it occurs on the same side as that of deep 
stimulation. ) 


EXPERIMENTAL AND CLINICAL STUDY OF EFFECTS 
OF METRAZOL CONVULSIONS 


E. A. STRECKER, M.D. 
B. J. ALPERS, M.D. 


J. A. FLAHERTY, M.D. 


AND 
J. HUGHES, M.D. 
PHILADELPHIA 


The possibility that convulsive therapy might produce damage in 
the central nervous system led us to investigate the effect of metrazol 
convulsions on the brains of monkeys. The neuropathologic data obtained 
from these experiments are reported in this paper. At the same time 
we shall report clinical observations on 41 patients who underwent 
metrazol therapy. Special attention is directed to 3 cases of this group 
in which serious cardiac complications occurred and to 1 case in which a 
flare-up of latent bone disease was noted after treatment. 


EXPERIMENTAL METHOD 


Seven monkeys (Macacus rhesus), weighing between 2 and 6 Kg., were given 
intra-arterial injections of metrazol, in amounts varying from 5 to 30 mg. A 
standard 10 per cent solution of metrazol, buffered with dibasic sodium phosphate 
(Na:HPO,), was used. The experiment was planned to follow as closely as 
possible the clinical application of metrazol therapy. Because of the inaccessibility 
of superficial veins, intra-arterial injections were used. Three animals died during 
the experiment because of protracted convulsions. For this reason sodium amytal 
(0.05 Gm.) was given intramuscularly in subsequent experiments to terminate any 
seizure which exceeded five minutes. 

The animals were killed at the conclusion of the experiment. The brains were 
immediately fixed in 95 per cent alcohol. Histologic studies were made by the 
following technics: toluidine blue, Weil’s myelin sheath stain and stains for fat, 
microglia, oligodendroglia and astrocytes. 
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HISTOPATHOLOGIC REPORT 


Three animals (nos. 1, 3 and 7) showed no evidence of damage to the brain. 
In 1 animal (no. 6) the cells of the external granular layer and of the upper 
portion of the lamina pyramidalis in the frontal and parietal cortex showed swelling 
and vacuolation of the cytoplasm (fig. 1). 

In the remaining 3 animals (nos. 2, 4 and 5) subarachnoid hemorrhage was 
observed over the cerebral cortex (fig. 2) and at the base of the brain (fig. 3). 
The hemorrhage over the cortex: was thin and scattered. It was present over 
some parts of the cortex but not over others. It was seen more frequently over 


Fig. 1—Nerve cells from the upper part of the lamina pyramidalis, showing 
the frayed and vacuolated cytoplasm (monkey no. 6). 


the frontal lobes than over other areas of the brain. In 2 animals (nos. 2 and 5) 
there was a heavy film of hemorrhage at the base of the brain covering the region 
of the tuber cinereum. In 1 of these (no. 5) this was associated with a tear in 
the hypothalamus involving the infundibular region. 

In all the animals the cerebral cortex was surprisingly well preserved. In 
no instance was there any disturbance of architecture. The Betz cells in the motor 
cortex were normal, except for an occasional cell which showed some fraying 
and vacuolation of the cytoplasm (monkey no. 2). In 1 animal (no. 5) occasional 
Betz cells showed swelling of the cytoplasm and fat deposits. In general, however, 
these cells had undergone little damage. 


998 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


In 3 animals (nos. 2, 4 and 6) changes were observed in the supraoptic 
nucleus in the hypothalamus. The cells involved showed a loss of Nissl substance 
and vacuolation of their nuclei. This damage was never severe and may have no 
significance. None of the other hypothalamic nuclei were involved in the process, 
The mesencephalon, pons, medulla and cerebellum showed no changes in any of 
the animals. 


Fig. 2—Subarachnoid hemorrhage over the cerebral cortex observed in 3 
animals (nos. 2, 4 and 5) after metrazol convulsions. 


The data from these experiments are presented in table 1. 


While the experimental study revealed the presence of cellular 
changes and subarachnoid hemorrhage, a factor modifying the interpre- 
tation of these observations should be pointed out, namely, the total 
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number of minutes of convulsions. For monkeys the average was 
from thirty to one hundred and forty-seven minutes of active convul- 
sions. For those showing hemorrhage or neuropathologic changes the 
average period of actual treatment was between sixty-seven and one 
hundred and forty-seven minutes. The relation between the duration of 
convulsive seizures and the production of changes in the brain is impor- 
tant in correlating the experimental results of various investigators. It 
may explain the absence of changes reported by de Morsier, Georgi and 
Rutishauser * in the brains of 2 rabbits. It may also clarify our observa- 


Fig. 3.—Subarachnoid hemorrhage at the base of the brain observed in 3 
animals (nos. 2, 4 and 5) after metrazol convulsions. 


tions in the brains of monkeys in which convulsions were induced with 
metrazol as well as the widespread damage to the brain reported by 
von Meduna ? to have occurred in guinea pigs after convulsions induced 
with camphor. 


1. de Morsier, G.; Georgi, F., and Rutishauser, E.: Etude expérimentale des 
convulsions produites par le cardiazol chez le lapin, Schweiz. Arch. f. Neurol. u. 
Psychiat. (supp.) 39:144, 1937. 

2. von Meduna, L.: Ueber experimentelle Campherepilepsie, Arch. f. Psychiat. 
102: 333, 1934. 
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It should be noted that the duration of the convulsions (sixty-seven 
to one hundred and forty-seven minutes) in the monkeys showing 
damage to the brain or subarachnoid hemorrhage is in excess of that 
experienced by our patients who were treated with metrazol. For 
the majority of the patients the average was usually less than forty 
minutes ; for 1 patient the duration was fifty minutes. Of this group of 
clinical patients, 5 were selected for examination of the spinal fluid 
following severe convulsive seizures. None showed any evidence of 
subarachnoid hemorrhage. We do not believe, however, that these 


TaBLe 1.—Data on Results of Convulsions Induced in Monkeys by Metrazol 


Average Dose Number Total 


of Metrazol, of Convul- Minutes of 
Monkey Gm. sions Convulsions Histologic Changes 
4 1 0.8 1 55 No abnormal changes 
F 2 0.13 15 147 Subarachnoid hemorrhage over cortex and base 
of brain, covering region of tuber cinereum; 
oceasional Betz cells with fraying and vacuola- 
tion of cytoplasm; some cells of supraoptic 
nucleus showing loss of Niss] substance and 
vacuolation of nuclei 
3 0.05 6 30 No abnormal changes 
4 0.15 9 117 Subarachnoid hemorrhage over cortex and base 


of brain; some cells of supraoptic nucleus 
showing loss of Niss] substance and vacuola- 
tion of nuclei 

0.16 15 108 Subarachnoid hemorrhage over cortex and base 
of brain, covering region of tuber cinereum; 
tear in hypothaiamus involving infundibular 
region; occasional Betz cells showing swelling 
of cytoplasm and fat deposits within it 


6 0.15 12 67 Swelling and vacuolation of cells of external 
granular layer in frontal and parietal cortex 
as well as upper portion of lamina pyramidalis; 
some cells of supraoptic nucleus showing loss 
of Niss] substance and vacuolation of nuclei 


74 No abnormal changes 


7 0.3 


observations rule out the possibility of subarachnoid bleeding, particu- 
larly if the convulsive seizure is prolonged. 


CLINICAL RESULTS 


The outcome of treatment in 4) cases is analyzed in table 2. 
The method consisted of alkalinization of the patient, followed by a 
course of convulsions induced with 10 per cent solution of metrazol 
given intravenously on alternate days. The physical condition and 
mental status of the patient determined the number of convulsions. A 
single course consisted of a maximum of fifteen convulsions. 

The clinical results of treatment with metrazol at the Pennsylvania 
Hospital coincide approximately with those obtained in other hospitals 
in the United States. In order to avoid confusion of terms, discussion 
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of these cases will be restricted to patients who made a complete 
recovery as the result of treatment. 


Twenty-five patients with schizophrenia received metrazol. Twenty of these 
had the catatonic or hebephrenic type; 4, the paranoid. Five patients made a 
complete recovery ; none of these were in the paranoid group. In these 5 patients 
the duration of illness was less than fifteen months. Of particular importance 
is the fact that in each instance the prepsychotic personality represented a high 
degree of integration and good affective rapport. It was observed that these 
patients improved step by step. None became well suddenly. Improvement usually 
began after the third to the fifth convulsion. The patients who recovered had an 


TasLe 2.—Data on Results of Metrazol Treatment of 41 Psychotic Patients * 


Number of Much 
Type Patients Remission Improved Improved Unimproved 
Schizophrenia 
1 0 0 1 0 
Catatonic and hebephrenic....... 20 5 0 ll 4 
pees 25 5 2 12 6 
Manic-Depressive Psychosis 
ane 8 5 2 1 0 
Total..... u 6 3 2 0 


Involutional Melancholia, Psychopathic Personality, Psychoneurosis 


Involutional melancholia........ 2 1 0 0 1 
Psychopathic personality........ 2 0 0 1 1 
Psychoneurosis...............00.- 1 0 0 1 0 


* “Remission” indicates freedom from all psychotic signs or symptoms, insight into the 
illness, no residual change in personality, normal affective relationships and ability to live at 
home and to resume work with previous efficiency. 

“Much improved” implies no gross psychotie signs, partial insight, slight residual changes 
in — rationalization of symptoms, able to live at home, but impairment of previous 
efficiency. 

“Improved” means subsiding psychotic signs, no insight, ability to care for fundamental 
needs without supervision and to do simple work. 

“Unimproved” indicates no change 


average of eight convulsions in the course of treatment. These 5 patients are 
still well after a period of fourteen months. ; 

Eight manic patients were treated, of whom 5 recovered. Of 3 depressed 
patients who were treated, 1 recovered. Two patients with jnvolutional psychoses 
were treated, of whom 1 obtained complete remission. The duration of illness in 
the 5 manic patients who recovered was fourteen, nine, three, two and two months, 
respectively. It will be noted that the duration of illness in 2 of these patients, 
of fourteen and nine months, respectively, is sufficient to raise the question of 
spontaneous remission. However, both these patients were still very ill at the 
time of treatment. After metrazol therapy recovery was immediate and. complete. 
The remissions obtained in the manic-depressive group occurred after an average 
of four convulsions. It is interesting that 2 patients recovered after an equivalent 
attack rather than an actual convulsive seizure. The recovery rate for the manic- 
depressive group was 62 per cent. 


Clinical Complications —Cardiac complications occurred in 3 cases during or 
immediately after metrazol treatment, and in 1 case the treatment produced an 
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exacerbation of latent bone disease of the seventh and eighth dorsal vertebrae, 
All these complications occurred with a 10 per cent solution of metrazol. Others 
(Meduna, Thumm) observed complications only when a 20 per cent solution 
was used. 

In 1 patient, a man aged 30, auricular fibrillation occurred after the convulsive 
seizures in each of three treatments. Although the rhythm returned to normal 
within a short period, treatment was stopped because of this complication. This 
patient showed no cardiac abnormalities prior to metrazol therapy. The cardiac 
rhythm and function were normal when he was discharged, approximately four 
weeks after treatment. 

A second patient, a woman aged 33, showed acute dilatation of the aortic ring 
on two occasions. After the convulsive seizure there developed a water hammer 
pulse, capillary pulsation and a diastolic murmur over the aortic area. Manometric 
readings showed a high pulse pressure. All signs disappeared within fifteen 
minutes. An electrocardiogram taken several hours later revealed no abnormalities. 
After a period of rest, therapy was again undertaken, with recurrence of the aortic 
insufficiency. 

A third patient, a woman aged 52, showed signs and symptoms of myocardial 
damage after the eighth treatment with metrazol, as indicated by dyspnea, vertigo 
and a feeling of constriction over the precordium. The pulse rate varied between 
100 and 140. Palpitation and breathlessness occurred on slight effort. On exami- 
nation there were no murmurs; the rhythm was regular; the heart sounds were 
good, and there were no signs of congestion. An electrocardiogram showed 
evidence of toxic myocarditis in an alteration of the QRS complex and T wave 
as compared with the tracing made before metrazol treatment was begun. These 
electrical changes are similar to those found in the myocarditis sometimes asso- 
ciated with emetine therapy when this drug is given in toxic amounts. 

The aggravation or reactivation of old injuries or disease must be regarded 
as an occasional possibility in metrazol treatment, as in a case of catatonic dementia 
praecox in a woman aged 43, who showed an increasing tendency to maintain an 
exaggerated stooped posture after metrazol treatment. This first occurred two 
weeks after a course of thirteen metrazol convulsions. Examination revealed a 
moderate degree of kyphosis and fixation of the dorsal portion of the spine. 
Lateral and rotatory movements elicited pain. Roentgen examination revealed a 
flattening and wedge-shaped deformity of the bodies of the seventh and eighth 
thoracic vertebrae. The deformities were old and densely calcified. It was 
uncertain whether they were the result of old fractures; a careful review of the 
patient’s early history revealed only a minor fall in late childhood, without severe 
pain or immediate disability. The possibility of Scheuermann’s disease was sug- 
gested. After partial rest in bed and appropriate physical therapy the pain 
disappeared. Six weeks later the posture was normal, but cooperation in a com- 
plete examination could not be obtained. 


COMMENT 


The occurrence of toxic myocarditis, dilatation of the aortic ring and 
auricular fibrillation emphasizes the importance not only of a careful 
study of the heart before patients are considered eligible for metrazol 
treatment but also the need for constant attention to cardiac function 


3. Thumm: Schweiz. Arch. f. Neurol. u. Psychiat. (supp.) 39:229, 1937. 
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after active treatment has begun. This should include a preliminary 
electrocardiographic study, which should be repeated at intervals if 
the treatment is to be protracted beyond five convulsions or whenever 
clinical signs indicate the necessity of such studies. 

Because of the possibility of clinical complications, it seems judicious 
to limit the total number of treatments in a single case to not more 
than ten convulsions. The importance of a thorough and exhaustive 
knowledge of the patient’s physical status is apparent from a study of 
the 3 cases of death which have been reported. In the case of von 
Angyal and Gyarfas * the patient had syphilitic myocarditis and aortitis, 
while in 1 of Briner’s* 2 cases death was from bilateral hypernephro- 
mas and in the other from a pulmonary embolus arising from old 
thrombophlebitis of the pelvic veins. Somatic disease may, on occa- 
sion, escape detection in active and uncooperative psychotic patients, 
despite careful detailed study. However, a painstaking inquiry into the 
previous medical history and appropriate examinations, both physical 
and laboratory, will in the vast majority of cases determine the presence 
of somatic disease. 

SUMMARY 


The brains of 7 monkeys which received a series of metrazol con- 
vulsions were examined histologically. Cellular changes as well as 
subarachnoid hemorrhage occurred in 4 animals. No changes were 
seen in 3. 

Of a group of 41 patients, cardiac complications occurred in 3 and 
exacerbation of bone disease in 1. 

Because of the complications in patients and of the experimental 
observations, conservatism in the number of convulsions employed in 
treatment is recommended. 


4. von Angyal, L., and Gyarfas, K.: Ueber die Cardiazol-Krampfbehandlung 
der Schizophrenie, Arch. f. Psychiat. 106:1, 1936. 

5. Briner, O.: Ergebnisse der Konvolutionstherapie an der Psychiatrischen 
Klinik in Bern, Schweiz. Arch. f. Neurol. u. Psychiat. (supp.) 39:118, 1937. 


Case Reports 


OCCURRENCE OF PICK’S DISEASE IN EARLY 
ADULT YEARS 


K. LOwenserc, M.D.; Davin A. Boyp Jr., M.D., ann D. D. Saton, M.D., 
Ann Arsor, MICH. 


Since Pick’s original description in 1892, there have been numerous 
publications dealing with the pathoanatomic picture of Pick’s disease, 
These reports have described the distribution of the atrophy and the 
histologic changes and have presented sufficient evidence to establish 
the disease as a pathoanatomic entity. There remains the task of care- 
fully outlining the clinical picture, defining the differential diagnostic 
features and discovering the hereditary and other pathogenetic factors. 
Although it was originally believed that the disease occurs only at an 
advanced age, there have been recent contributions showing that the 
syndrome may begin as early as the third decade. We wish to report a 
case of Pick’s disease in which there were definite hereditary features 
and the disease began in early adult years. 


REPORT OF A CASE 

Clinical History—C. W., a well developed white man aged 25, was admitted 
on Oct. 31, 1935, because of advanced mental deterioration. 

The family history showed numerous instances of alcoholism, unstable per- 
sonality (not included in the chart), mental deficiency and psychoses. The 
collateral lines of the father and mother showed a high incidence of mental dis- 
orders associated with degenerative changes in the central nervous system. The 
patient’s father is healthy, but the mother had a mental illness with symptoms 
and clinical course closely resembling the syndrome in our case. At the age of 
26, although previously bright, stable and well adjusted, she suddenly lost abilty 
to carry on her usual activities. There was rapid intellectual decline, and after 
one year she could not either read or write, distinguish coins or recognize foods. 
A short time later she could not dress herself and constantly became lost. During 
the six months preceding death there were occasional convulsive seizures and 
loss of vision, probably progressing to total blindness. She became mute, untidy 
in habits and completely helpless. At the time of death, two years after the 
onset, she was “physically shriveled and mentally like a 6 months old baby” 
(fig. 1). 

Before the onset of the mental disorder the patient was healthy, intelligent 
and well adjusted. Four years before admission he suddenly announced to his 
family that he felt “as if he were going crazy” and had an acute episode of rest- 
less, confused behavior, terminating in a series of convulsive seizures. The next 
day he could not remember this episode, but showed no other physical or mental 
symptoms. Several months later it was noted that there was a slowly progressive 
mental change characterized by restlessness, disinterest, carelessness in dress and 


From the Neuropsychiatric Institute, Raymond W. Waggoner, M.D., Director, 
and the Department of Neurology, University of Michigan, Carl D. Camp, M.D., 
Chairman. 
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inability to perform simple routine tasks. At the factory he was unable to concen- 
trate or comprehend; he was given only simple work and finally was discharged 
because of incompetence. At this time he could not dress properly; he put on his 
clothes backward and could not determine the location of the sleeves. He frequently 
wandered away from home and was unable to remember his name or address. At 
night he wandered restlessly about the house, disarranging the furniture, removing 
pictures from the walls and piling the kitchen utensils in a disorderly heap. His 
conversation was disconnected, irrelevant and confused; his vocabulary became 
limited, and he was unable to read, write or count. Frequently he stopped in the 
middle of a sentence, having forgotten what he intended to say. There were 
occasional days when he appeared less bewildered, but the general course was 
that of progressive intellectual deterioration. 

Examination.—Physical and neurologic examinations gave normal results. The 
Kahn reaction of the blood was negative. Encephalographic examination disclosed 
internal and external hydrocephalus and advanced atrophy of both frontal lobes. 


? Senile 
Dementia 
Cancer of Psychosis Apoplexy 
er 
‘father 
ther 
. 


Mental Mental 
Yeficiency Deficiency 


Transitory disorder of 
central nervous system 
? Poliocencephalitis 


Patient 


Psychosis sis 
puter isease mind 


Died of 
Infantile Paralysis 


Fig. 1—Genealogic chart of a patient with Pick’s disease. 


Histologic examination of a biopsy specimen from the right frontal cortex showed 
large amounts of fat-laden gitter cells, proliferation of microglia and macroglia 
and swelling, tortuosity and fragmentation of myelin sheaths, but no senile plaques 
or Alzheimer fiber changes. These observations suggested the possibility of a 
diffuse disease of the white matter. 

Mentally there appeared to be considerable impairment of attention, and fre- 
quently it was necessary to speak loudly or to shake the patient in order to hold 
his attention. Unless the test material was interesting and within the patient’s 
intellectual ability, his attention was distracted to unimportant happenings in the 
environment. The function of perception was markedly disturbed, the patient 
usually failing to attach meaning to stimuli, although it appeared that sustained 
attention had been maintained. Frequently he perceived in a suprising manner, 
having just previously failed in a similar test. It was usually impossible to make 
him comprehend the significance of various objects or their use. This inability 
to comprehend caused fear, and when the physician approached him with a medical 
instrument the patient cried out: “What are you going to do to me?” and 
attempted to defend himself. On one occasion the physician sternly insisted 
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that he bring a chair to a certain place, but the patient was unable to understand. 
He became confused and frightened and ran back and forth between the chair 
and the physician. Finally, in desperation, he ran to the physician, slapped himself 
on the cheeks and said: “There it is now; there it is.” The failure of rapid per- 
ception and comprehension apparently played an important role in producing a 
marked “Atz reflex,” which consists of automatic opening of the mouth when 
any object is carried toward it; the patient invariably opened his mouth when a 
burning match, pencil or key was moved toward the orifice. 

In tests for aphasia the patient was unable to name correctly common objects, 
and there was a Ganser-like quality in his responses in that he chose the correct 
category but failed to select the right answer from the constellation. He identified 
his foot as “socks,” the table as “tablecloth” and his fingers as “thumbs.” At 
times it was possible to obtain correct answers by vigorous stimulation; for example, 
when the physician firmly grasped the patient’s nose and demanded an answer, 
the patient stated, “That’s my nose.” When shown color cards, he perseverated 
and insisted that all the cards were either “a pen” or “a pencil” in spite of 
repeated correction. However, when specifically asked to name “the color,” he 
eventually identified each color correctly at least once after repeated trials, 
although he frequently made errors on cards which he had previously named 
correctly. This inaccuracy occurred even when identical objects were presented 
simultaneously; a pair of scissors was named correctly, but an exact duplicate 
shown with the other hand was called “a comb.” When both were shown 
together, he named one “scissors” and the other “pencil.” 

Memory showed severe impairment, but this faculty also showed marked 
variations from day to day. Tests for recent memory revealed that on some days 
he was unable to recall two digits but on other occasions he repeated six digits. 
The patient was unable to remember simple tests and when vigorously pressed 
for an answer frequently confabulated in an embarrassed manner, offering simple, 
irrelevant statements. During some memory tests in which a short interval elapsed 
the patient forgot the test situation and wandered aimlessly about the room. 

The memory for remote events and the retention of school knowledge were 
severely disturbed. Usually he remembered only his name, address, place of 
birth and the fact that his mother was dead. However, when the physician was 
able to initiate a train of associations the patient brought out facts dependent 
on remote memory. For example, the patient was unable to state the letter 
following “p,” but when the physician recited rhythmically “m, n, 0, p?” the 
patient immediately answered “gq.” On another occasion he was shown the photo- 
graphs of movie stars and identified them all as “a man” until he was shown 
a é a picture of Will Rogers. This suddenly started him off on a train of correct 
ie associations, and he said: “That’s Will Rogers. He was a movie actor. He 
‘was killed up north with Wiley Post in an airplane accident.” 

The usual tests for association were unsuccessful because of the patient’s 
inability to cooperate. The Kent-Rosanoff test could not be administered since 
the patient merely repeated the stimulus word in an echolalic manner. On some 
occasions he confused two trains of association and was unable to reject one train 
as irrelevant and utilize the other, but instead mixed the two ideas without dis- 
crimination or selection. For example, at times he spelled his name (Whalen) 
without error; on other occasions he started out correctly with “W,” but selected 
the wrong group of associations and ended “X, Y, Z.” Sometimes he spelled 
oe E his name “W, X, Y, Zhalen.” In general, his associations were illogical and 
incomprehensible, but even more outstanding was the apparent lack of association. 
This gave his ideation the equality of perseveration, and he seemed unable to 
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change the direction of his thought. On one day he persisted in naming all objects 
“a cat.” He was shown a picture of a woman and identified this as a “cat,” but 
it was carefully impressed on him that this was a picture of a woman. After 
studying the photograph he was shown a picture of a cat and immediately called 
this “a woman.” 

Reading showed marked disability, the patient only occasionally recognizing 
the words “mother, father, school.” Often, as the physician pointed upward 
toward the blackboard the patient could not recognize the word or the meaning 
of the gesture and responded: “That’s a bird.” He was unable to spell correctly 
or to recognize words spelled by the examiner. When the physician spelled 
slowly and rhythmically the patient responded with incorrect words of equal 
length; thus, to “W-a-r” the response was “dog.” Writing showed equally 
severe impairment, although he recognized the implied significance when given 
pencil and paper. He responded by grasping the pencil correctly and quickly 
making a wavy line on the paper, apparently attempting to simulate. writing 
movements. 

Social deterioration was marked, but it too demonstrated an erratic, unpre- 
dictable quality. One day he would gobble food from his hands and the next day 
use a knife and fork in an orderly manner. On some days he dressed himself 
correctly and was neat in appearance and tidy in toilet habits, but on others he 
was careless in dress, soiled himself or attempted to wander about without clothing. 
He was always restless and busily engaged, and occasionally went through sense- 
less occupations in a stereotyped and automatic manner. For example, he spent 
hours tearing stuffing from his mattress, marching across the room and piling 
the débris neatly in the corner. Usually he spent the day pacing through the ward 
in an aimless fashion, examining the furnishings in an abstracted manner. 

At times the patient had some insight into his disabilities, and when he com- 
pleted a test correctly he recognized his success and showed obvious gratification. 
When the final result was not accurate he stated: “That ain’t right yet,” but even 
at these times denied that his intellect was impaired. In mood he was usually 
apathetic or mildly euphoric, and was generally friendly and docile. 

Course-—The further course was one of gradual progressive deterioration. His 
conversation became incoherent and progressed to almost complete muteness. 
During the summer of 1936 he became very weak, mute and untidy and was con- 
fined to bed. He led a vegetative existence and was completely out of touch with 
his surroundings. Neurologic examination at this time revealed that the extremities 
and abdomen were extremely rigid, and considerable force was necessary to 
manipulate the limbs. The left arm, hand and fingers were held in flexion and 
showed increased rigidity. When the arm was forcibly straightened there were 
tremors of the flexor muscles of the upper and lower portions of the arm and less 
pronounced twitching in the extensor groups. There were also constant fibrillary 
twitchings of the entire body and face, more marked on the right side. Muscular 
irritability was greatly increased, and a slight tap on the wall of the chest was 
followed by a semispasmodic contraction of the musculature, especially in the 
muscles of the left side of the torso and the upper extremity. The deep reflexes 
of the left arm were absent, and those of the left leg were markedly diminished ; 
the reflexes of the right extremities were present, but considerably diminished. 
There was a positive Babinski sign on the left. 

The further course was characterized by progressive physical decline and com- 
plete helplessness. He died March 20, 1937, at the age of 27. The approximate 
duration of the disease was six years. 
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Gross Pathologic Observations—The brain weighed 1,120 Gm. and was asym- 
metric, the left hemisphere being slightly smaller than the right. The leptomeninges 
were greatly thickened and cloudy over both convexities and contained a large 
quantity of spinal fluid. All the visible vessels were delicate. 

Focal atrophy of the “knife blade” type was present bilaterally in the frontal 
and temporal lobes, the insula and the gyri angularis and marginalis. The central 
region and the occipital lobes were much better preserved (figs. 2, 3, 4, 5 and 6). 

Frontal Lobes: On both sides the atrophy terminated abruptly in the region 
of the sulcus praecentralis, affecting its anterior crest but sparing its posterior 
crest (figs. 2, 3 and 4). 

Left frontal lobe: Over the convexity all the frontal gyri were severely 
atrophic, and the sulci were deep and gaping. The convolutional crests of both 


Fig. 2.—Atrophy of both frontal lobes and of the angular and marginal gyri. 
The rolandic region is well preserved. 


frontal sulci and those of the sylvian fissure and its branches showed the “knife 
blade” type of atrophy with numerous “fish teeth” projections. Broca’s area was 
severely atrophic (figs. 2, 3 and 4). On the median surface the entire superior 
frontal gyrus and the anterior part of the gyrus cinguli were severely atrophic 
(fig. 5). On the base there was advanced atrophy of the gyri orbitales and 
the gyrus rectus (fig. 6). 

Right frontal lobe: The atrophy corresponded to that of the left frontal lobe, 
with the exception of the frontal operculum, which was less severely involved (fig. 
5). In the central part of the middle frontal gyrus, at the site of removal of a 


biopsy specimen, there was a yellowish cavity not covered by meninges, measuring 
0.5 by 0.5 by 0.5 cm. 
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Fig. 3—Atrophy of the left frontal lobe, parts of the temporal lobe (posterior 
part of the gyrus temporalis superior is well preserved) and of the gyri angularis 
and marginalis. 


Fig. 4.—The rolandic area is well preserved. The atrophy in the frontal lobe 
and in the marginal and angular gyri terminates abruptly. 
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Fig. 5.—Horizontal section through the brain, showing atrophy of the white 
matter of both frontal lobes, parts of the parietal lobes, the insulae, genu of 
the corpus callosum, septum pellucidum and caudate nuclei and hydrocephalus 
internus. 


Fig. 6.—Atrophy of the base of both frontal and temporal lobes with preser- 
vation of the gyri hippocampi. 
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Temporal Lobes: The atrophy was equally severe and evenly distributed in 
the two temporal lobes. There was bilateral “knife blade” atrophy in the anterior 
half of the superior temporal gyrus, but its posterior part was well preserved. The 
gyri temporales medius and inferior were atrophic throughout, forming a con- 
tinuous area of atrophy with the gyri angularis and marginalis. On the base the 
inferior temporal gyrus was severely atrophic. The gyri fusiformis and hippocampi 
were well preserved (figs. 2, 3, 4 and 6). 

The Rolandic Area: The left central region, including the lobulus paracentralis 
and the adjacent part of the gyrus cinguli, was well preserved (figs. 2, 3, 4 and 5). 
In the right central region there was moderate atrophy of the precentral and post- 
central gyri, but the lobulus paracentralis was well preserved. 

Parietal Lobes: The atrophy was bilateral, but was more advanced on the left 
(fig. 2). 

Left parietal lobe: The gyri angularis and marginalis showed “knife blade” 
atrophy (figs. 2, 3 and 4). There was also advanced atrophy in the anterior one 
third of the lobulus parietalis superior. On the median surface the precuneus was 
atrophic. 

Right parietal lobe: There were moderately severe atrophy of the gyri angularis 
and marginalis and moderate atrophy of the anterior third of the lobulus parietalis 
superior. On the median surface there was advanced atrophy of the precuneus. 

Occipital Lobes: Both occipital lobes were well preserved (figs. 2, 3 and 5). 

Basal Ganglia: The caudate nuclei were distinctly atrophic, while the pallidum, 
putamen and thalamus were of normal size bilaterally. 

The hypothalamus was well outlined (fig. 5). 

Other Regions: The optic nerves, infundibulum and cerebral peduncles were 
grossly normal. The brain stem and cerebellum weighed 170 Gm. In the cere- 
bellum there were scattered yellowish foci in the folia of the vermis and both 
hemispheres. Sections through the pons, medulla and spinal cord revealed no 
pathologic change. 

Appearances on Section.—Horizontal sections revealed severe atrophy of the 
gray and white matter of both frontal lobes, the genu of the corpus callosum, the 
internal, external and extreme capsules and both amygdaloid nuclei. The ventricles 
were greatly enlarged, and the ependyma was granular. In the atrophic areas 
the cortex was spongy and yellow, its width being reduced to 1 or 2 mm. (fig. 5). 
In the semioval center of the right frontal lobe and in the white matter of the left 
parietal and right occipital lobes were foci, measuring from about 0.5 by 1 to 1 by 
2.5 cm., which were yellow and soft and spongy in consistency. 

Weigert Preparation—Weigert sections demonstrated advanced atrophy of the 
gray and white matter in both frontal lobes and parts of both parietal lobes (fig. 7). 
The radiating fibers of the genu and the anterior part of the trunk of the corpus 
callosum were severely atrophic and demyelinated, and the corona radiata was 
reduced to a thin, grayish black bundle. The association fibers were also poorly 
preserved. The head of the caudate nucleus and the stria terminalis were 
demyelinated bilaterally. In the marginal and angular gyri, insula and temporal 
and occipital lobes the demyelination was restricted to the association fibers. 
The anterior part of the capsula interna corresponding to the frontopontile tract 
was shrunken and partly demyelinated; its central part corresponding to the 
pyramidal tracts was well preserved, but its posterior part corresponding to the 
occipitotemporal tract was demyelinated. The septum pellucidum was atrophic; 
the fornix was normal. The ventricles were greatly enlarged. In the splenium 
of the corpus callosum there was a narrow strand of demyelination. The com- 
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missura anterior was atrophic and demyelinated. In the cerebral peduncles there 
was demyelination corresponding to the frontopontile and temporopontile tracts, 
more pronounced on the left (fig. 8). 

Cerebellum and Pons: There were moderate demyelination of the deep fibers of 
the pons and very moderate demyelination of the middle cerebellar peduncles, In 


Fig. 7—Weigert section through the brain, with extensive demyelination of 
both frontal lobes and parts of both parietal lobes. 


Fig. 8.—Weigert section through the midbrain, with demyelination of both 
frontopontile tracts and the right temporopontile tract. 


the cortex of the cerebellar hemispheres there was severe diffuse demyelination of 
all three cortical plexuses, the plexus supraganglionaris being relatively well pre- 
served. The white matter of the folia was well preserved. The vermis, flocculus 
and tonsils showed the least demyelination. 
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The myelin fibers penetrating the parenchyma of the dentate nuclei were 
markedly reduced in number, and the nuclei appeared considerably demyelinated 
(fig. 9). The myelin of the hilus of the left nucleus dentatus appeared distinctly 
reduced. The medulla and spinal cord were normal. 


Histologic Appearances.—In areas of “knife blade” atrophy the cytoarchitecture 
was destroyed and replaced by a dense fiber network containing macroglia and 
microglia. Few shrunken or inflated neurons were present. The tissue was 
spongy in appearance, and the cortex was poorly demarcated from the white matter 
(fig. 10). In less severely atrophic areas the cytoarchitecture was faintly visible. 
The degeneration was more severe in layers III, V and VI, layers II and IV being 
better preserved. The neurons were shrunken or inflated; the latter type were 
unusually numerous and were most frequently seen in layers III, V and VI. They 
stained a dull grayish blue in Nissl preparations and were greatly enlarged. The 


Fig. 9.—Photomicrograph showing demyelination of the dentate nucleus. Wei- 
gert stain; Zeiss planar 75 mm. 


nucleus remained visible and was placed at the periphery of the cell (fig. 11). In 
silver sections the inflated cells contained large argentophilic inclusion bodies 
(fig. 12). The cytoarchitecture of the central convolutions was well preserved, 
but there were inflated cells in the lower layers. The glia was moderately pro- 
liferated. The nucleus amygdalae was severely degenerated. The cornu ammonis 
and occipital lobes were normal. 

Senile plaques and Alzheimer fiber changes were absent. 

White Matter: The small yellow foci noted in the gross description con- 
tained large numbers of gitter cells, astrocytes and microglia elements. The 
accumulations of cells in these areas were so dense that they resembled infiltra- 
tions. Scarlet red and Spielmeyer preparations revealed large amounts of intra- 
cellular lipoids and myelin fragments. A few remnants of myelin lay in the 
rarefied tissue between the cells, but considerable quantities of lipoids were stored 
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Fig. 12—Photomicrograph showing an inflated neuron with a large argento- 
philic inclusion body. Braunmiihl’s silver stain; Zeiss achromatic x 40; compen- 
sation ocular no. 2. 


ats 

Ke be ot 

ts 


Fig. 13.—Photomicrograph showing severe proliferation of glia in the thala- 
mus. Nissl stain; Zeiss apochromatic 16 mm.; compensation ocular no. 2. 


| 
| | | 
| 
| 
| 
| 
| % 
| | 
| 


1016 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


in perivascular spaces. In less severely affected areas of the white matter there 
were scattered fat-laden gitter cells, astrocytes and swollen oligodendroglia cells, 
Holzer preparations demonstrated dense polymorphic gliosis throughout the white 
matter. 

Basal Ganglia: There were severe but nonspecific degeneration of the neu- 
rons in the caudate nucleus and moderate degeneration in the putamen. The 
pallidum was normal, 

Thalamus: In the nuclei anterior and medialis and in the pulvinar the paren- 
chyma cells were considerably reduced in number, and the microglia and macrog- 


Fig. 14—Photomicrograph showing degeneration and spongy state in the 
granular layers of the cerebellum. Nissl stain; Zeiss planar 20 mm. 


lia were greatly proliferated (fig. 13). In the nucleus lateralis the glial response 
was less active, and the parenchyma was better preserved. 

Hypothalamus: In the entire hypothalamus the glia was greatly proliferated, 
forming a dense scar, and the parenchyma of its numerous nuclei was consider- 
ably reduced, but there were no inflated elements. The geniculate bodies and 
the corpus Luysi were normal. 

Midbrain and Other Neural Centers: There was considerable proliferation 
of the glia in the red nuclei and the central gray substance. The quadrigeminal 
plate, substantia nigra, pons, medulla and spinal cord were normal. In the cere- 
bellum there were degeneration of the Purkinje cells, associated with compensa- 
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tory proliferation of the glia, and focal destruction of the granular layer, with 
formation of status spongiosus. In the vermis the white matter and the nuclei 
of the cerebellum were normal. 

Cytoarchitectural Study of Brodmann’s Fields: Frontal fields: Completely 
destroyed were fields 8, 10, 44, 47, 45 and 9. In fields 11, 33 and 25 the third 
layer was completely destroyed, and layers 4, 5 and 6 were poorly demarcated. 
Field 6 was severely damaged, with the exception of a narrow strip adjacent to 
field 5, which was moderately degenerated. 

Precentral and postcentral fields: Areas 4, 3, 1, 2 and 5 were well preserved. 

Parietal lobes: Fields 7, 39 and 37 were severely damaged. 

Occipital lobes: There was moderate degeneration in the parietal margin of 
field 19, the larger part of this area being normal. Fields 18 and 17 were normal. 

Temporal lobes: Fields 38, 20, 21 and 36 were destroyed, while fields 22, 42 
and 41 were relatively well preserved. Fields 28, 27, 34 and 35 were well pre- 
served. 


COMMENT AND SUMMARY 


Clinical Considerations.—In recent years a series of cases have been 
reported in which Pick’s * disease occurred between the ages of 21 and 50 
years ; at 21 (the case reported here) ; at 24 (Guillain and others * and 
Lowenberg * [case 4] ) ; at 28 (von Braunmihl and Leonhard *) ; at 35 
(Dewulf ®) ; at 38 (Rosenfeld *); at 41 (Divry and others’); at 42 
(Urechia and Milhalescu,® Griinthal ® [5 cases] and Richter *° [1 case] ) ; 
at 47 (Schneider); at 48 (Lowenberg* [case 1]), and at 50 
(Lemke **). In the majority of cases, however, the disease develops 
between the middle of the fifth and the end of the seventh decade of life. 
Ley ** collected 49 cases from the literature and found the age limits 
between 24 and 79 years. The case of the oldest patient was reported 
by Becker,’* with the onset of the disease at 80. It must, therefore, be 
concluded that Pick’s disease may develop from the beginning of the 
third to the beginning of the ninth decade of life. 

Investigation of the neurologic picture has hardly begun, but recent 
contributions have shown that it is highly complicated.*® Guillain and 


1. Pick, A.: Beitrage zur Pathologie und pathologischen Anatomie des 
Centralnervensystems, Berlin, S. Karger, 1898. 

2. Guillain, G.; Bertrand, I., and Mollaret, P.: Ann. de méd. 36:249, 1934. 

3. Lowenberg, K.: Pick’s Disease: Clinicopathologic Contribution, Arch. 
Neurol. & Psychiat. 36:768 (Oct.) 1936. 

4. von Braunmiihl, A., and Leonhard, K.: Ztschr. f. d. ges. Shetek: u. Psy- 
chiat. 150:209, 1934. 

5. Dewulf, A.: J. belge de neurol. et de psychiat. 35:508, 1935. 

6. Rosenfeld, M.: J. f. Psychol. u. Neurol. 14:115, 1929. 

7. Divry, P.; Titeca, J., and Vermeylen, G.: J. belge de neurol. et de psy- 
chiat. 35:486, 1935. 

8. Urechia, C. I., and Milhalescu, S.: Arch. internat. de neurol. 1:81, 1927. 

9. Griinthal, E.: Ztschr. f. d. ges. Neurol. u. Psychiat. 136:464, 1931. 

10. Richter: Ztschr. f. d. ges. Neurol. u. Psychiat. 38:127, 1917. 

11. Schneider, C.: Monatschr. f. Psychiat. u. Neurol. 65:230, 1927. 

12. Lemke, R.: Arch. f. Psychiat. 101:623, 1934. 

13. Ley, T.: J. belge de neurol. et de psychiat. 35:425, 1935. 

14. Becker, E.: Monatschr. f. Psychiat. u. Neurol. 92:107, 1935. 

15. For details see Lowenberg.® 
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his associates * reported severe headaches and peculiar (convulsive ?) 
attacks in the early stages and ravenous appetite leading to obesity. Spas- 
ticity, rigidity and contractures have been frequently noted. These 
symptoms were outspoken in Guillain’s and in our case. Guillain’s 
patient assumed a postural flexion, with his head drawn to the right 
and the extremities flexed on the body. Passive movements resulted in 
permanent muscular contraction. There were similar findings in our 
case, with extreme rigidity of the trunk and extremities and peculiar 
muscular twitchings following slight irritation. Muscular twitchings 
and hyperirritability have been rarely noted in Pick’s disease; in our 
patient these symptoms were pronounced in the left arm and were 
associated with constant fibrillary twitchings of the entire body and 
face, more marked on the right. These signs occurred in the late stage 
of the disease and were possibly caused by cessation of cortical 
regulation. 

It is apparent that in a case in which there was such advanced 
deterioration it is unwise to draw sweeping generalizations concerning 
the precise fields of the intellectual impairment. However, there were 
certain responses and reactions which may serve as suggestions for 
further exploration in related cases. It appeared that the patient had 
his greatest difficulty in perception, this term being used in its broadest 
meaning. Perception, in this sense, implies a confluence of associated 
ideas and memories with the incoming stimuli, and thus recognition of 
the meaning and significance of the stimulus. Even when his attention 
could be maintained he was unable to attach meaning to individual or 
multiple stimuli and to bring in associated concepts and synthesize a 
meaningful whole. This suggests also that the failure to attach meaning 
is not necessarily due to inattention and disinterest, but that the latter 
difficulties may occur because of a primary inability to synthesize mean- 
ing from the stimuli presented. It was noteworthy that attention and 
interest could be maintained as long as the patient was given material 
within his mental capacity. 

The inability of the patient to perceive and synthesize incoming 
stimuli into the intended “meaning” forced him to attach simple and 
naive significance to test situations. Thus, when the examiner pointed 
upward to the blackboard the patient was unable to find meaning in the 
written words and so responded with a simpler interpretation, saying: 
“That’s a bird.” It is also possible that the so-called Atz reflex may be 
understood in a similar manner; the patient fails to recognize filth or 
obvious impalatability but, instead, opens the mouth in response to a 
simpler and naive interpretation of the whole gesture of something being 
carried to the mouth. In such situations it appeared that the patient 
received a group of stimuli, but was unable to organize and associate 
these into a complex whole and was forced to interpret in the simplest 
possible manner. 

The simplicity and barrenness of the patient’s thought and behavior 
were demonstrated by repeated periods of automatic behavior. Although 
usually without initiative, he occasionally started some senseless activity 
(such as tearing padding from the mattress and piling it in a corner) 
and continued this for hours, without regard for the distractions occur- 
ring in the environment. During these periods he showed no special 
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emotion or interest and carried out this sterotyped activity in a delib- 
erate, automatic manner. 

In this case it appeared that the greatest disability was in the lack 
of association of various memories and concepts with incoming stimuli 
and the subsequent synthesis of a meaningful whole. This suggests a 
severe disturbance of the associational systems and the cortex as a 
whole, which would result in disturbance of all higher cortical functions. 

Hereditary Considerations—A résumé of the studies of various 
authors (Grtnthal, von Braunmihl and Leonhard,* Schmitz and Meyer,"® 
Verhaart,’* Korbsch,** Hascovec’® and Lowenberg *) concerning the 
hereditary factors in Pick’s disease suggests that two related familial 
trends are operating: (1) the tendency toward familial occurrences of 
Pick’s disease in near relatives, and (2) the tendency of Pick’s disease 
to appear in families stigmatized by other degenerative diseases of the 
central nervous system. The first trend is noted in the similar reports 
of Grinthal ® and Schmitz and Meyer '* (Pick’s disease in two genera- 
tions) and in the observation of von Braunmiihl and Leonhard,* who 
noted the disease in two siblings. The second trend is demonstrated in 
the familial association of the disease with senile psychosis, paralysis 
agitans and mental deficiency (Hascovec’*). From the hereditary 
standpoint our case occupies an intermediate position, but has a close 
relation to both trends. A direct hereditary factor is suggested in the 
mother’s mental disorder in view of its close similarity to the patient’s 
condition ; however, it is impossible to prove that she had Pick’s disease. 
On the other hand, the general familial stigmatization is apparent in the 
numerous instances of alcoholism, psychopathic personalities, mental 
deficiency and poorly defined organic psychoses, especially in the maternal 
line. These trends and a survey of the cases in the literature suggest the 
possibility that Pick’s disease is one of the degenerative entities repre- 
senting the final culmination of familial degenerative tendencies and 
hereditarily increasing tissue vulnerability. __ 

Pathoanatomic Considerations.—In spite of advanced atrophy of the 
cerebral hemispheres, it can be demonstrated that the pathoanatomic 
involvement consisted of primary system atrophies and consequent sec- 
ondary degenerations. The primary systems involved included the 
28 temporal and parietal cortex and the caudate and amygdaloid 
nuclei. 

The atrophy of the frontal cortex was responsible for the secondary 
degeneration of the entire frontopontile tract. In a similar manner, the 
degeneration of the temporopontile tracts can be correlated with the 
atrophy of the temporal cortex. The gliosis of the thalamus did not 
correspond to a primary focus of atrophy, and the changes present may 
be understood as due to an interruption of thalamic connections with 
the involved cortical areas. 

The atrophy of the caudate nuclei must be considered primary and 
may be understood in the light of phylogenetic development. Phylo- 


16. Schmitz, H. A., and Meyer, A.: Arch. f. Psychiat. 99:747, 1933. 

17. Verhaart, W. T. G.: Nederl. tijdschr. v. geneesk. 74:5586, 1930. 

18. Korbsch, H.: Arch. f. Psychiat. 100:326, 1933. 

19. Hascovec, V.: Zentralbl. f. d. ges. Neurol. u. Psychiat. 73:345, 1934. 
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genetically, the caudate nucleus represents the archipallium, from which 
the isocortex later develops. Therefore, in this case the degeneration of 
the caudate nuclei may be correlated with the cortical atrophy. The 
changes in the amygdaloid nuclei may be explained in the same manner, 
These nuclear masses bear a similar phylogenetic relationship to the 
piriform lobe, from which the cortex of the temporal lobe and the 
hippocampal gyrus later develop. The degeneration of the amygdaloid 
nuclei may therefore be correlated with the atrophy of the temporal 
lobes. The commissural fibers of the amygdaloid nucleus run in the 
anterior commissure and stria terminalis. In this case there was degen- 
eration of these tracts, which was apparently secondary to primary 
changes in the amygdaloid nucleus. These observations confirm the 
concept of Gans,”° who stated that Pick’s disease is a systemic disorder. 

The changes in the cerebellum have rarely been described and are 
difficult to evaluate. In Lowenberg’s first case the atrophy of the cere- 
bellar convolutions was identical with that in the cerebral hemispheres. 
In the present case the lesions were apparently small areas of status 
spongiosus, but were limited in size and affected small parts of the 
cerebellar convolutions. 


Note.—The patient’s younger brother, aged 25 years, was studied at 
the Neuropsychiatric Institute since the completion of this report. His 
mental state was characterized by loss of initiative, affective dulling and 
an incipient intellectual deterioration with especial inability to deal with 
abstract concepts. Encephalographic examination revealed evidence of 
generalized cortical atrophy and dilatation of the lateral ventricles, with 
possible accentuation in the anterior horns. The clinical picture and 
psychologic studies were suggestive of frontal lobe syndrome due to 
degenerative disease of the brain. 


20. Gans, A.: Ztschr. f. d. ges. Neurol. u. Psychiat. 80:10, 1922. 


Technical and Occasional Notes 


AN EASILY MADE APPARATUS FOR USE IN “CLOSED 
SYSTEM” PNEUMOENCEPHALOGRAPHY 


With Notes-on Technic for Its Use 


L. Hort Jr., M.D., Anp Ropert S. Scowas, M.D., Boston 


The increasing use of pneumoencephalography has led to a search 
for the safest method which will give the most uniformly satisfactory 
roentgenograms and the least distress to the patient. Liberson* was 
the first to advocate the steady withdrawal of cerebrospinal fluid and its 
simultaneous replacement with gas. He used a double-chambered needle 
connected with a gas-filled stoppered bottle by two pieces of rubber 
tubing. He called attention to the rapid fluctuations in intracranial pres- 
sure produced by the method introduced by Dandy, employing a single 
needle and syringe, with alternate withdrawal of fluid and injection of 
air, and claimed that both greater safety and less discomfort resulted 
from the use of the simultaneous replacement method. A manometer 
and syringe were attached to the rubber tubing in Liberson’s apparatus. 
Many modifications have since been described, the addition of a water- 
filled container through which the injected gas must bubble being the 
only noteworthy change. 

The apparatus having the most recent vogue is that of von Storch,’ 
whose device has been put on the market at a considerable price. In the 
manufactured form only part of the apparatus is sterilized, and the 
operator must break his asepsis in order to manipulate it. Its glass three 
way stopcock is easily broken and can be replaced only by the factory. 
The apparatus we shall describe is easily sterilized; all parts are readily 
replaced, and its cost is negligible. It can be assembled from equipment 
usually on hand in any hospital laboratory. This apparatus was evolved 
for use with oxygen in the neurologic service of the Massachusetts 
General Hospital and was later adapted for use with air at the Worcester 
State Hospital. The spontaneous spread of its use to other hospitals 
leads us to describe it and the technical problems that may be encountered 
in its use. 

APPARATUS 

The apparatus consists of the following parts: 

A wide-mouthed bottle of at least 250 cc. capacity and with a broad base, to 
insure stability. It should be graduated at 50 cc. intervals, by scratching with a 
file (fig. 1). 

A Tobey-Ayer spinal fluid manometer in two sections, each 350 mm. 


1. Liberson, F.: Apparatus for Simultaneous Displacement, Arch. Neurol. & 
Psychiat. 12:300-304 (Sept.) 1924. 

2. von Storch, T. J. C.: On the Technique of Encephalography, with Special 
Reference to the Use of Apparatus, Am. J. Roentgenol. 35:78-92 (Jan.) 1936. 
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A 5 cc. volumetric pipet of bulb type. One with a broken tip is satisfactory, 
but it must have a stem of at least 5 inches (12.5 cm.) between the bulb and the tip, 
Two U bends are made in this stem, and a single L bend in the opposite direction 
is made in the stem above the bulb. 

A glass T tube. 

A rubber stopper to fit the wide-mouthed bottle, three holes being bored to fit 
the manometer, pipet and T tube. 

Three pieces of soft rubber tubing 15 inches (38 cm.) in length and % inch 
(3 mm.) in internal diameter. 


Fig. 1—Diagram of apparatus for use in pneumoencephalography. 


Three spring pinch clamps (fig. 14, B and C) with sufficient tension when 
released to close the aperture of the rubber tubing completely. 

Two lumbar puncture needles, no. 18 gage, made of metal which will not crack 
when bent 60 degrees to test malleability. 

Two glass adapters (fig. 1 D and £) to fit the rubber tubing and the hub of the 
lumbar puncture needles. 

ASSEMBLY 

It is best to assemble the apparatus completely (fig. 1) and then to disassemble 
it partially for sterilizing just prior to use. The T tube, the tip of the bent pipet 
and the upper end of the manometer are inserted into the three holes of the 
rubber stopper. Only the upper end of the 700 mm. section of the Tobey-Ayer 
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manometer is without a metal fitting; hence this is the end inserted. The metal 
fittings have a larger diameter than the glass tubing of the manometer; thus, 
the rubber stopper will not fit the shaft of the manometer air tight if the hole 
in the stopper has been bored large enough to permit introduction of the metal 
fitting. If the lower half of the Tobey-Ayer manometer is not needed for other 
uses, its lower metal fitting should be sacrificed for the added convenience of 
using the manometer in the position for which it is graduated. In this case, of 
course, the lower end of the 350 mm. section is inserted into the rubber stopper. 
In either case the manometer must be pushed far enough through the stopper 
to reach the bottom of the wide-mouthed bottle, in which 25 cc. of sterile water is 
placed to seal the bottom of the manometer from direct communication with the 
gas or air in the wide-mouthed bottle. One of the horizontal arms of the T tube 
should point in the same direction as the bent upper end of the pipet, as the two 
are connected with the lumbar puncture needles by two of the three lengths 
of rubber tubing, in the ends of which the glass adapters are inserted. The 
remaining length of rubber tubing is attached to the opposite arm of the T tube 
and serves to connect the wide-mouthed bottle with the source of gas. One spring 
pinch clamp is placed on each piece of rubber tubing. This step is much simplified 
if the opened clamps are slipped onto the two arms of the T tube and the upper 
end of the pipet before the rubber tubing is attached. To close off the rubber 
tubing, the clamps are opened farther and moved onto the rubber tubing and 
released. When the aperture of the rubber tubing should remain open, the pinch 
clamp is opened and moved onto the glassware again. 

If more stability for the wide-mouthed bottle is desired, a hole should be cut 
to fit the bottom of the bottle in a 1 inch (2.5 cm.) board about 8 inches (20 cm.) 
square. As this board will become warped and useless if sterilized, the hole 
should be a trifle larger than the bottle so that a sterile towel covering the board 
will still permit the insertion of the bottle. 

When the apparatus is to be sterilized, the adapters D and E are removed 
from the lumbar puncture needles, and the rubber tubing is disconnected from the 
two arms of the T tube and the bent pipet. The spring pinch clamps must be 
taken off the tubing and the three hole rubber stopper removed from the wide- 
mouthed bottle. One section of the manometer, the T tube and the bent pipet 
are left assembled in the rubber stopper. When this part of the equipment is 
removed from the sterilizer, some water should be left.in the dependent U bend 
of the pipet, through which the injected gas must bubble at a rate easily seen. 
The necessary 25 cc. of sterile water can conveniently be left in the bottom of the 
wide-mouthed bottle as it is removed from the sterilizer. 


USE OF APPARATUS WITH OXYGEN 


Oxygen is more rapidly absorbed than air from the subarachnoid space and 
causes less irritation of the meninges and fewer symptoms in the patient. Because 
of too rapid absorption of. the injected oxygen, the roentgenograms often show the 
subarachnoid space to be inadequately filled. To overcome this difficulty, consider- 
ably more gas should be injected than the amount of fluid removed, and the 
pictures must be taken at once. The injection of gas is best carried out in 
the same room used in taking the roentgenograms, so as to avoid delay. Oxygen 
should not be used when delay in taking the pictures cannot be prevented, nor 
should it be used when, for other reasons, the long persistence of injected gas is 
desired. 


3. Torkildsen, A., and Penfield, W.: Ventriculographic Interpretation, Arch. 
Neurol. & Psychiat. 30:1011-1024 (Nov.) 1933. 
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In figure 1 the entire apparatus is shown assembled for use with oxygen (or 
other gas). The wide-mouthed bottle is connected by the T tube and third piece 
or rubber tubing, at J’, to an elbow of glass tubing coming from a small stoppered 
bottle, H, which contains sterile water into which oxygen is bubbled from the tank, 
Two strips of adhesive plaster serve to fasten bottle and tank together temporarily, 
The wash bottle, two hole rubber stopper and glass and rubber tubing are 
sterilized by boiling before being attached to the tank. The outlet valve of the 
tank is covered with a sterile towel so that the operator can manipulate it and 
maintain asepsis. Before the glass adapters are attached to the lumbar puncture 
needles, air present within the tubing and bottles is washed out mechanically by 
allowing oxygen to flow through the apparatus for several minutes, with spring 
pinch clamps A and B, then A and C, open (fig. 1). To be certain that there are 
no leaky connections, both pinch clamps B and C are closed until the pressure 
of the oxygen in the wide-mouthed bottle rises to about 500 mm. on the manometer, 
when the oxygen is turned off and the third pinch clamp, A, also closed. If the 
connections are satisfactory, the pressure within the apparatus will be well main- 
tained. The pressure is then released by opening pinch clamp B for a moment, 
The apparatus is then ready for attachment to the lumbar puncture needles. 

Two free flowing lumbar punctures are now made in the lower two interspaces, 
in the usual aseptic manner, with the patient supported in the sitting position. 
The arm of the T tube which is pointing in the same direction as the bent pipet 
is then connected with the lower lumbar puncture needle by withdrawing the 
stylet and inserting the adapter, D. Spring pinch clamp B is opened and slid 
onto the arm of the T tube so that the aperture of the rubber tubing will remain 
open and cerebrospinal fluid will flow into the wide-mouthed bottle. The stand 
supporting the wide-mouthed bottle should be sufficiently below the level of 
the lower lumbar needle that the rubber tubing will not make a dependent loop 
in which air bubbles may become trapped. As cerebrospinal fluid runs into the 
bottle and no gas can escape while pinch clamps A and C are shut and the bottom 
of the manometer is sealed, a steady rise in pressure within the bottle results. 
When fluid ceases to rise further in the manometer or threatens to flow over its 
top, the upper lumbar needle should be connected by adapter E to the tubing 
coming from the bent pipet. Pinch clamp C is then opened cautiously, intermit- 
tently at first, then completely, and moved onto the pipet. Incautious opening of 
pinch clamp C may result in a too rapid initial injection of gas into the sub- 
arachnoid space, thus causing the arachnoid to pull away from the needle tip and 
so blocking further efforts to inject gas in the desired manner until the needle 
tip is reinserted into the subarachnoid space. After the initial spurt, the oxygen 
will be seen to bubble through the water trapped in the bent pipet at a fairly 
steady rate as long as cerebrospinal fluid flows into the wide-mouthed bottle. 
The manometer will show a gradual fall in pressure as the bottle fills and the height 
of the column of fluid in the subarachnoid space is lowered. When the level of 
the lower lumbar needle is reached, the manometer reading above the level of the 
fluid in the bottle will be zero, and gas bubbles will be mixed with the last fluid 
obtained. When this point -has been reached, the patient’s head is tipped very 
slowly forward and backward to empty the ventricles further. Oxygen from the 
attached tank is then added to the apparatus at a slow rate until the pressure within 
the wide-mouthed bottle and the subarachnoid space rises 150 mm. The following 
precautions should be taken when the outlet valve of the oxygen tank is to be 
turned on. Pinch clamp A is left closed and the small wash bottle, H, is only 
loosely corked. The valve is cautiously turned on until oxygen bubbles into the 
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wash bottle at a rate of one or two bubbles per second. The wash bottle is then 
tightly corked and pinch clamp A opened. When the desired pressure has been 
reached (the normal recumbent intracranial pressure of 150 mm. of water), pinch 
clamp A is closed and the oxygen turned off. Roentgenograms with the patient in 
the erect position are promptly taken, developed and inspected. After satisfactory 
filling of the ventricles and subarachnoid space has been demonstrated, the lumbar 
needles are removed. The series of pictures is completed by plates taken with the 
patient in the recumbent position. | 


Fig. 2.—Photograph of the apparatus assembled for use with air. 


USE OF APPARATUS WITH AIR 

The use of air in pneumoencephalography will probably continue to over- 
shadow that of other gases because of its universal availability and because its 
longer persistence in the subarachnoid space and ventricles allows for more delay 
between the injection of gas and the taking of the pictures. In certain cases of 
post-traumatic headache and epilepsy its long persistence is considered by some 
to be a therapeutic advantage. 

Figure 2 is a photograph of the apparatus assembled for use with air as employed 
by one of us (W. L. H.) at the Worcester State Hospital in conjunction with a 
special supporting chair and attached apparatus stand which permits moving the 
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patient and apparatus as a unit.4 This is a great advantage for the physician and 
the roentgen ray technician, who must take the first pictures while the apparatus is 
still attached to the patient. 

It will be seen that in figure 2 the oxygen tank and wash bottle, which were 
attached at F in figure 1, are replaced by a three way stopcock and sterile 10 ce. 
syringe. The apparatus is otherwise assembled as before and then tested for 
leaks. The syringe is filled with air; pinch clamp A is opened while pinch clamps 
B and C are left shut, and sufficient air is injected to raise the pressure to about 
500 mm. before clamp A is also shut. Before the apparatus is attached to the 
lumbar needles, the pressure within the bottle is released by opening pinch clamp C, 
thus also clearing the tubing of water, which would obstruct the passage of air 
to the upper needle. Pinch clamp C is then closed, and the apparatus is attached 
to the lumbar needles as described previously for use with oxygen. At the end 
of the procedure, when all cerebrospinal fluid appears to have been removed to 
the level of the lower lumbar needle and the pressure within the wide-mouthed 
bottle has fallen to atmospheric level, more air is added by the syringe to raise 
the manometer reading 150 mm. above the level of the fluid in the bottle, as was 
done when the source of added gas was a tank of compressed oxygen. The general 
procedure is the same whether air, oxygen or any other gas is used. 


TECHNICAL DIFFICULTIES 


If fluid ceases to drop into the wide mouthed bottle while the manometer 
registers considerable positive pressure, not all of the cerebrospinal fluid has been 
removed, provided this pressure is not the momentary effect of straining or the 
result of the addition of a quantity of gas larger than that of the fluid removed. 
The absorption of air or oxygen ordinarily more than offsets the expansion of the 
gas as it is warmed to body temperature after injection. If the fluid at adapter D 
is mixed with bubbles of gas, no further fluid reaches either needle tip, either 
because both needle tips are no longer in the subarachnoid space or because of 
obstruction in the spinal canal above, as may be produced by sharp extension 
of the neck. If placing the head and neck in a more neutral position does not 
restore flow, pinch clamps B and C should be closed, adapters D and E detached 
from the lumbar needles and both needle tips reinserted into the subarachnoid 
space. The stylets of the lumbar puncture needles should be kept sterile so that 
they may be reintroduced when the needles are manipulated or the adapters 
removed. When flow from the needles is satisfactory, the adapters are reattached 
and pinch clamp B is opened. When flow of fluid into the bottle slows with 
rising pressure pinch clamp C is opened. 

If gas is not mixed with fluid in adapter D but flow has ceased, the operator 
should glance at once at adapter E; if fluid appears there, the tip of the upper 
needle is still in place but the tip of the lower needle is not. Pinch clamp C should 
be closed at once to prevent further influx of fluid into the gas-carrying rubber 
tubing, which will drive the water out of the bent pipet into the bottle. Pinch 
clamp B is then closed to maintain the gas pressure within the bottle while 
adapter D is removed and the lower lumbar needle tip is reintroduced into the 
subarachnoid space. Adapter D is then reattached and pinch clamp B opened. 
Pinch clamp C is opened only after the pressure within the bottle has reached 
its maximum, as indicated by the manometer level. If when pinch clamp C is 


4. Simon, B., and Sleeper, F. H.: An Improved Chair for Pneumoencephalog- 
raphy, to be published. 
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opened, however, the movement toward the bottle of fluid in the upper tubing con- 
tinues, as shown by the movement of the water in the bend of the pipet, pinch 
clamp C is shut and the fluid removed by other means. The adapter E is discon- 
nected from the upper needle, and pinch clamp C is opened just long enough 
to permit the gas in the bottle to force the unwanted fluid out of the tubing. 
Care should be taken to lose as little gas as possible in this procedure. Adapter E 
is inserted into the upper needle, but pinch clamp C is left shut until the pressure 
within the bottle has again reached its maximum. 

If gas ceases to pass through the pipet and the manometer shows a rising 
pressure followed by cessation of the flow of cerebrospinal fluid into the bottle, 
the tip of the upper needle is no longer in the subarachnoid space. Pinch clamp C 
should be closed and adapter E removed from the upper needle until the latter 
is properly adjusted. 

Sometimes the upper tubing fills with enough fluid to stop the flow of gas 
though both needle tips are within the subarachnoid space. This is the result 
of a sudden increase of pressure within the lumbar portion of the spinal canal and 
regularly accompanies violent straining., The alert operator can prevent the inflow 
of much fluid into the upper tubing by closing pinch clamp C as soon as straining 
is evident. Deep narcosis induced with avertin with amylene hydrate or sodium 
pentobarbital is recommended to prevent discomfort, restlessness and straining, 
which make injection of gas difficult and the taking of satisfactory pictures some- 
times impossible. Intravenous injection of sodium pentobarbital has the advantage 
that the level of narcosis needed is easily and quickly reached and maintained by 
the operator himself. 

SUMMARY 


An inexpensive apparatus for the self displacement of cerebrospinal 


physician from material usually on hand in the hospital laboratory. 
Parts are easily replaced, cleaned and sterilized. The manner of its use 
and the meeting of common technical difficulties are detailed. These 
difficulties are common to all two needle, “closed” systems and have 
heretofore received scant mention. Mastery of these technical difficulties, 
it is hoped, will result in wider use for this type of apparatus. For the 
patient it has the advantage of causing less fluctuation in the intracranial 
pressure. For the physician it has the advantage that a smaller operating 
team is necessary, since the apparatus frees the operator’s hands so that 
he may give more attention to the care of the patient. 


fluid by air, oxygen or other gas is described. It can be made by the. 
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Abstracts from Current Literature 


Anatomy and Embryology 


MEDULLOBLASTS OF THE INFANT BRAIN. C. R. Tutu, Arch. Path. 26:79] 
(Oct.) 1938. 


In a study of 46 infant brains Tuthill observed that medulloblasts occur in the 
cerebral marginal layer and in the first cortical layer during the first month, in 
the second cortical layer and claustrum up to 2 years of age and in the parol- 
factory area up to the age of 18 months. At various times during the first year of 
life the medulloblasts disappear from the periventricular recesses, remaining longest 
in the angle of the inferior horn of the lateral ventricle. The retention of the 
medulloblasts in the outer rim of the cerebellar marginal layer to the age of 
11 or 12 months is accompanied by the presence of cells similar to them in the 
cerebrum. The persistence of medulloblasts in the perivascular spaces of the 
vessels in the nucleus caudatus, the internal capsule and the edge of the putamen 
during the first weeks of life and in the upper and lower parts of the centrum 
ovale at 2 months of age suggests that these cells travel along the perivascular 
spaces and are developed in their vicinity. WINKELMAN, Philadelphia. 


POLARIZATION OpricAL STUDIES OF THE STRUCTURE OF NERVE CELLS. PRISCILLA 
Cuinn, J. Cell. & Comp. Physiol. 12:1 (Aug. 20) 1938. 


Chinn points out the similarity in ultrastructure of the nerve cell body and 
the nerve fiber. This similarity is true of the inner plasmatic structure as well 
as the peripheral sheaths. Like the axon, the fresh nerve cell gives evidence of 
the presence of oriented protein particles the anisodiametric shapes and orientation 
of which indicate that they represent the material which is responsble for the 
production of neurofibrils in fixed and stained material. This oriented structure 
is superimposed, as it were, on the typical granular background of the cytoplasm 
of the cell and dendrites. The thin lipid-protein sheath which encloses the cell 
body and axon hillock of the unipolar ganglion cells of Crustacea and of the frog 
is constructed in the same general manner as the axon sheath, of which the 
myelin sheath is the most highly differentiated type. The structure consists of 
protein leaflets lying in planes parallel to the surface of the cell and interspersed 
between layers of lipid molecules which are oriented with their paraffin chains 
extending normal to the planes of the protein leaflets. In the crustacean neurons 
the cell sheath is continuous with the axon sheath; hence the entire neuron is 
covered with a layered structure of this type. Exceptions to this rule are the 
motor neurons of the central nervous system, the cell body and axon hillock of 
which are not covered with a specialized lipid-protein layer. 

The nuclear membrane of all the nerve cells studied shows a negative polari- 
zation cross, suggesting that, like other cellular membranes, it is composed of 
protein leaflets lying with planes parallel to the surface of the membrane. No 
evidence has been obtained for the presence of appreciable amounts of oriented 
lipid molecules in the nuclear membrane of nerve cells. 


CuHornyak, Pittsburgh. 


CONTRIBUTION TO THE PROBLEM OF NEUROGENIC PoTteENcYy IN Post-Nopat ISOLATES 
FROM CHICK BLASTODERMS. DoroTHEA Rupnick, J. Exper. Zool. 78:369 
(July) 1938. 


Posterior pieces of definitive primitive streak and head process blastoderms 
of the chick were isolated by cuts posterior to the primitive pit and cultured on 
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plasma clots. Later, cultures were transplanted to the chorioallantois or recul- 
tured. Nerve tissue differentiated rarely and in small quantities in pieces originally 
taken from more than 0.3 mm. posterior to the pit and not at all in pieces from 
more than 0.4 mm. behind the pit. This result is intermediate between extremes 
obtained by other investigators. Differentiation of nerve tissue in grafts was 
independent of previous morphogenesis of the primary medullary plate in vitro. 
Subcultures from posterior pieces did not show persistence of the medullary plate 
or nerve differentiation, but those from anterior fragments of blastoderms fre- 
quently did so. Rudnick concludes that there is a progressively diminishing 
capacity for differentiation of nerve tissue in the postnodal portions of the pro- 


spective medullary field. Wyman, Boston. 


NevurAL Foip DERIVATIVES IN THE AMPHIBIA: PIGMENT CELLS, SPINAL GANGLIA 
AND Rouwon-BearD CELLS. GRAHAM DuSHANE, J. Exper. Zodl. 
78:485 (July) 1938. 


Bilateral removal of the neural folds in the future trunk region of Amblystoma 
embryos resulted in lack of melanophores, xanthophores and guanophores in the 
skin of most of the trunk and lack of melanophores and guanophores in the 
parietal and visceral peritoneum of a part of the trunk. DuShane concludes that 
in the amphibia all chromatophores, epidermal, dermal and visceral, are derived 
from the ectoderm and, with the possible exception of the epidermal melanophores, 
from migratory cells of the neural crest. In the experimental animals the trunk 
later became pigmented by the migration of chromatophores from the head and 
tail. Rohon-Beard and spinal ganglion cells were lacking in the trunk, indicating 
that these must have a common origin from the neural crest. The embryos were 
insensitive to tactile stimulation of the trunk, and there was a correlation between 
the insensitive areas and the region lacking Rohon-Beard cells. These giant 
ganglion cells, therefore, form the peripheral sensory fibers of the young embryo. 
The results gave evidence against the non-nervous conduction of sensory impulses 


through the ectoderm in young embryos. Wyman, Boston. 


FURTHER EXPERIMENTS ON THE INFLUENCE OF THE NERVE CorD IN POSTERIOR 
REGENERATION IN EISENIA AND Nerets. P. L. BaAtLey Jr. and G. H. Battey, 
J. Exper. Zool. 79:13 (Aug.) 1938. 


In the earthworm, Eisenia foetida, Savigny, and the clam worm, Nereis virens, 
Sars, the nerve cord was removed from the middle of the body and translocated 
more anteriorly. Later the worms were cut in two transversely through the 
region where the two pieces of nerve cord were situated, and the anterior portions 
of the worms were allowed to regenerate. In 3 (Eisenia) of 58 worms in which 
the translocated nerve cord persisted without degenerating its presence did not 
exert any special influence on the type of regeneration produced. It was found, 
however, that when the nerve cord is lacking at a cut surface regeneration of 
tissues may or may not take place, but is never normal. For the organization of 
these tissues into normal new structures the presence of nerve cord at the cut 
surface and in its normal relation to the other tissues is necessary. 


Boston. 


THE HoMEOGENETIC INDUCTION OF NEURAL IN Rat Emsryos. EMeErIC 
Tord, J. Exper. Zodl. 79:213 (Oct.) 1938. 


In order to test the power of implanted medullary plate material to induce the 
formation of secondary medullary structures in mammalian embryos, material 
from 9 day rat embryos was implanted in the proamniotic cavity of 7 day rat 
embryos and between the ectoderm and the endoderm of 8, 9 and 10 day embryos. 
In 25 of 301 experiments induction of a secondary neural groove was obtained. 
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Implantation between the ectoderm and the endoderm gave the better results. 
The inductive material produced its effect through the mediation of the endoderm, 
which formed a new gut groove. Positive results were obtained with 9 day 
embryos after the neural folds had appeared; hence potency for the formation 
of neural tissue remained latent in normal development. The effect was not simply 
the induction of a neural fold but the initiation of a whole process of development, 
that is, the production of a second embryonic anlage. Wyman, Boston. 


THE THALAMUS OF THE CHIMPANZEE. A. EARL WALKER, Confinia neurol. 1:99, 
1938. 


In an extensive study of the termination of the fibers of the somatic afferent 
systems in the chimpanzee, Walker traced the spinothalamic tract, the medial 
lemniscus and the superior cerebellar peduncle to their terminations. He observed 
that the spinothalamic tract ends in the most posterior basal portion of the ventral 
thalamic nucleus, the medial lemniscus in the nucleus ventralis posterolateralis 
and the superior cerebellar peduncle anterior to these in the nucleus ventralis 
lateralis. The fibers from the nucleus cuneatus terminate medially to those of 
the nucleus gracilis. On the basis of these observations and earlier experimental 
investigations, Walker describes the topical localization within the thalamus. The 
lower extremities are represented on the lateral aspect of the various nuclear 
masses, the face medially and the trunk and upper extremities in the intermediate 


zone. De Jone, Ann Arbor, Mich. 


Physiology and Biochemistry 


ELECTROENCEPHALOGRAPHY IN THE DIAGNOSIS AND LOCALIZATION OF INTRA- 
CRANIAL ConpiTions. THEODORE J. CaAsE, J. Nerv. & Ment. Dis. 87:598 
(May) 1938. 


Case states that an epileptic seizure manifests itself in the electroencephalogram 
by a rhythmic series of waves with a typical frequency of 3 per second. Fre- 
quencies representing a multiple of 3, such as 6 or 1.5, are also found. The waves 
are rounded, but characteristically present an additional sharp spike. Many 
variants of this regular pattern, such as waves without the spike or seizures of 
low voltage, may be observed in abortive or subliminal attacks. Similar rhythms 
may be found when the eyes are closed in the absence of clinical evidences of an 
attack. Four of 5 children with petit mal examined by Case showed this type 
of wave when the eyes were closed. The localization of intracranial lesions by 
electroencephalograms is at present accomplished by the discovery of unusual 
rhythms in certain locations or by the demonstration of epileptic phenomena. 
Tumors of the brain may be betrayed by the localized presence of large, slow 
waves or by a “phase shift” of the wave during a seizure with respect to the spike 


in one of the various leads. Mackay, Chicago. 


HEMIDECORTICATION IN CHIMPANZEE, BABOON, MACAQUE, Potto, CAT AND COATI: 
A Stupy In ENCEPHALIZATION. A. EARL WALKER and JoHN F. FUutrton, 
J. Nerv. & Ment. Dis. 87:677 (June) 1938. 


Walker and Fulton investigated the effects of hemidecortication in 9 cats, 
1 Coati mundi, 1 potto, 2 macaque monkeys, 2 baboons and 1 chimpanzee. This 
represents, in the order named, a phylogenetically ascending series of mammals. 
In all animals practically the entire cortex of the left side was removed, the 
central gray masses being left intact. All the animals except the potto, which 
lived only two weeks, survived the operation at least a month, and some were 
studied for five or six months. 
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There was permanent hemianopia in all animals, and in the cat no vision 
could be demonstrated in the contralateral eye immediately after the operation. 
Only a small nasal field of vision was found a few weeks later. All the animals 
presented temporary conjugate deviation of the eyes toward the side of the lesion, 
with full recovery later. Deviation of the head toward the homolateral side was 
permanent in all animals. Nystagmus was not seen. Sensation over the contra- 
lateral side of the body was abolished temporarily, but was partially recovered 
by all animals. The face recovered first, especially in the primates, in which the 
reaction to pinprick returned within thirty-six hours. Position sense remained 
absent on the affected side in all animals. Contralateral facial weakness of 
“central” type was present in all the animals. This was temporary in the cat, 
lasted a few weeks in the macaque and was permanent in the baboon and chim- 
panzee. It was most pronounced in volitional grimacing and almost absent in 
emotional activity. Rotation and deviation of the tongue toward the side of the 
lesion were temporarily impaired. Paralysis of the contralateral limbs was 
observed in all animals, but the degree of weakness, rate of recovery and residual 
paresis varied greatly in the different animals. Recovery was earliest in the 
lowest animals of the series, in the proximal muscle groups and in the lower 
extremity. A grasp reflex, initiated and accentuated by emotional stress, was 
seen in all animals shortly after the operation, but purposeful grasping was 
delayed for a week in the macaque and for a month in the baboon. The chim- 
panzee regained only a few feeble movements and was never able to use the 
affected limbs for purposeful acts. The tendon reflexes were depressed on the 
contralateral side for several days in the primates. They returned earlier in 
the macaque and baboon than in the chimpanzee and became more exaggerated 
in the chimpanzee. Extension of the toes on plantar stimulation was seen only in 
the chimpanzee. Spasticity, or “postural resistance,” developed along different 
patterns in animals of different locomotor behavior. Increased tone occurred 
mainly in the antigravity muscles, so that the cat exhibited extensor rigidity 
throughout, the monkey showed rigidity in the flexor muscles of the upper 
extremity and in the extensor muscles of the lower extremity, while the chim- 
panzee became hypertonic chiefly in the flexor muscles of all extremities, since 
it uses all extremities for prehension in its arboreal habitat. The spasticity was 
permanent to a degree in all animals, but was least in the carnivora and monkey 
and greatest in the chimpanzee. No vasomotor changes were noted in any of the 
animals on clinical observation, but the baboon and chimpanzee showed increased 
pilomotor activity on the affected side. 

Walker and Fulton state that it is obvious “that the neurological disturbances 
following hemidecortication become progressively greater as the phylogenetic scale 
is ascended.” Two possible explanations are proposed: Either there is greater 
bilateral cortical representation of function in lower animals, or there is greater 
encephalization of function in the higher forms. There is little evidence for the 
first alternative, and the second is more probable. Accordingly, “the neurological 
deficit produced by the removal of a large and highly developed cortex controlling 
many functions will be much more severe than the ablation of a small and less 
complicated cortex exerting only a partial control over the same functions.” 


Mackay, Chicago. 


Tue ELectro-ENCEPHALOGRAM IN CONVULSIONS INDUCED By CarpiazoL. L. C. 
Cook and W. Grey WALTER, J. Neurol. & Psychiat. 1:180 (July) 1938. 


In order to investigate the development of convulsive seizures, Cook and 
Walter took electroencephalograms from 14 patients with schizophrenia under- 
going treatment by injection of metrazol. They found that when an injection 
fails to induce a convulsion a diffuse discharge occurs in all areas of the cortex, 
corresponding to a period of mental confusion and malaise. When the injection 
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is followed by a convulsion, the initial diffuse discharge is interrupted by a focal 
outburst coincident with the onset of the tonic spasm. This focal discharge always 
occurs in the region of the superior frontal gyrus, whence it spreads over the 
greater part of the cortex. The localization of such a discharge in the frontal 
areas remains as yet unexplained, but may be due either to a lower electrical 
threshold for convulsive movements or to the internal anatomic connections of 


this area. N. Matamup, Ann Arbor, Mich, 


SIMULTANEOUS FACILITATION AND EXTINCTION IN THE Moror Cortex. J. G, 
DussER DE BARENNE, Confinia neurol. 1:2, 1938. 


Primary facilitation of the motor cortex was first described by von Bubnoff 
and Heidenhain in 1881, although it has been observed previously that the motor 
response to the stimulation of a specific focus is noticeably greater if the stimula- _ 
tion is repeated after a few seconds. The term “primary” was introduced by 
Graham Brown as a means of differentiating the phenomenon from secondary 
facilitation, or the stimulation of a motor focus through the previous stimulation 
of a neighboring, synergistic focus. In 1934 Dusser de Barenne and McCulloch 
noted that there is a diminished response, and at times almost no peripheral effect, 
when stimulation is followed after a somewhat longer interval by similar stimula- 
tion. They spoke of this phenomenon as extinction and demonstrated that it is 
not related to fatigue or exhaustion of the focus. The duration of the interval 
between the stimuli necessary for the production of optimum extinction depends 
on the physiologic state of the brain and the quality of the stimuli. By means of 
identical stimuli separated by varying intervals, de Barenne demonstrated that 
primary facilitation and extinction can occur simultaneously in the motor cortex 


of the monkey. De Jone, Ann Arbor, Mich. 


NEWER ASPECTS OF THE NERVOUS DisorDERS IN AVITAMINOSIS. H. M. ZIMMER- 
MAN, Confinia neurol. 1:6, 1938. 


Zimmerman evaluates the role played by vitamins in the production of nervous 
disorders. Lack of these food factors not only influences the development of 
beriberi and pellagra but is also responsible for a large number of closely allied 
conditions, such as the polyneuritis and pellagroid manifestations associated with 
chronic alcoholism and the so-called cachectic polyneuritis. In this group should 
also be included the polyneuritis seen in diabetes and pernicious vomiting of 
pregnancy, and that which is associated with the gastrointestinal and hepatic 
lesions produced by metallic poisons, such as arsenic and phosphorus. 

The vitamins which are responsible for the maintenance of a healthy nervous 
system in man are vitamins B (B:) and G (Bz), the former being the heat-labile, 
antineuritic factor which prevents beriberi and the latter the thermostabile sub- 
stance which appears to prevent pellagra. Experiments have also indicated that 
vitamin A is important in the preservation of an intact nervous system, and it has 
been suggested that this is also true of vitamins C and D. 

Deficiency of vitamin B (B:) is known to cause typical beriberi, characterized 
by noninflammatory demyelination of the peripheral nerves, usually involving first 
the lower extremities. These changes have been produced in experimental animals 
which have been fed diets.deficient in vitamin B (Bi). The resulting anatomic 
changes are as follows: Extensive demyelination of the peripheral nerves, and 
destruction of axis-cylinders in animals with chronic deficiency. There are no 
changes in the spinal cord. The peripheral neuritis of chronic alcoholism, of 
pernicious vomiting of pregnancy, of diabetes mellitus and of other organic dis- 
eases suggests that these conditions are closely related to beriberi. 

Pellagra in man and its analogue blacktongue in dogs result from a deficiency 
in vitamin G (Bs). In these conditions there are not only marked destruction of 
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the medullary sheaths of the peripheral nerves but also degeneration of the 
medullary sheaths with resulting gliosis in the posterior columns of the spinal 
cord, slight changes in the other fiber tracts of the cord and degeneration of the 
medullary sheaths with resulting gliosis in the posterior columns of the spinal 
cord. Clinical pellagra may also occur in. association with chronic alcoholism 
and various debilitating diseases. The lesions of the spinal cord associated with 
pernicious anemia resemble in many respects those in pellagra and in experimental 
G avitaminosis, but it is not yet proved that vitamin deficiency can cause this 
combined system involvement or that administration of vitamins will ameliorate 


the symptoms. De Jonc, Ann Arbor, Mich. 


CUTANEOUS SENSITIVITY: V. CHRONAXIA OF STIMULATION OF Pain. G, Opitz, 
Arch. f. d. ges. Physiol. 239:736, 1938. 


The chronaxia of pain was determined by frequent condenser discharges. It 
was found that it depends on the frequency of siaaalioes On stimulation of 
the nervous cutaneous antibrachii lateralis the chronaxia was 0.2 millisecond at 
frequencies above 30 per second, while longer chronaxias (up to 1.2 millisecond) 
appeared at lower frequencies. The chronaxia (0.1 millisecond) for tactile sen- 
sation was practically independent of the frequency. A relationship between the 
quality of pain and the chronaxia could not be found. Since the chronaxia of 
pain changed discontinuously with the frequency, it was assumed that the different 
pain chronaxias correspond to the stimulation of different fibers in the sensory 


nerve. Sprecet, Philadelphia. 


FoRMATION OF PERIODS AND AUTOMATISM IN THE ELECTRICAL DISCHARGE OF THE 
CEREBRAL CorTEX. Z. Drouockt, Arch. f. d. ges. Physiol. 240:171, 1938. 


Drohocki studied the spontaneous electrical discharge of the cerebral cortex in 
rats and rabbits during anesthesia (soluble phenobarbital U. S. P., pernocton, 
evipan [a sodium salt of n-methyl-C-C-cyclohexamethyl barbituric acid], ethyl 
carbamate, with avertin amylene hydrate, chloroform and ether) by using a cathode 
ray oscillograph. At a certain depth of the anesthesia the electrical potentials 
showed phases that suddenly alternated, each phase consisting of a number of 
similar or identical potential waves. Drohocki calls this continuous change of 
phases “periodization.” If the anesthesia becomes still deeper, the succeeding 
phases become simpler and more primitive, losing their differentiation, which is 
apparently due to progressive toxic paralysis of the cortex. The normal irregu- 
larity of the electrical discharge in the waking state is probably due to interfer- 
ence of several simultaneously excited parts of an architectonic area. During 
periods of anesthesia, usually cooperating parts probably become functionally 


isolated. Sprecet, Philadelphia. 


ELectric ECHOPHENOMENON ON THE BRAIN. Z. Dronocki, Arch. f. d. ges. 
Physiol. 240:183, 1938. 


Drohocki observed in rabbits and rats that the electroencephalogram of various 
cortical areas differing in the waking state became identical in narcosis (dial, 
phenobarbital, evipan [a sodium salt of n-methyl-C-C-cyclohexamethyl barbituric 
acid], pernocton, ether and chloroform anesthesia). This was called electric echo- 
phenomenon. It may appear transiently in two cortical areas in the waking state; 
it lasts longer and affects numerous cortical areas in anesthesia. The phenomenon 
is explained on the assumption that different cortical areas have similar partial 
structures and that in anesthesia only similar structures participate in the forma- 
tion of electrical potentials, the dissimilar parts being paralyzed. 


SpreceL, Philadelphia. 
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Neuropathology 


SPIROCHETES IN THE BRAIN IN GENERAL PARESIS IN JAMAICA. GEORGE M. 
SAuNDERS, Am. J. Syph., Gonor. & Ven. Dis. 22:503 (July) 1938. 


Saunders made studies of the brains of 9 Jamaicans for the presence of spiro- 
chetes. All the patients were Negroes; there were 8 men and 1 woman. None had 
received antisyphilitic therapy before entering the hospital, and only 1 was treated 
while in the hospital. One patient in this series, and possibly more, in whose case 
a diagnosis of dementia paralytica was made in all probability did not suffer from 
the disease. In 5 patients spirochetes were easily demonstrated in great numbers 
in the gray matter of the cortex. Beck, Buffalo. 


CHoRoID PAPILLOMA. ANDREA SACCONE and ABRAHAM ROSENTHAL, Arch. Path. 
25:850 (June) 1938. 


Saccone and Rosenthal report a case of tumor of the choroid plexus, which 
they believe originated from invagination of the lower part of the roof of the fourth 
ventricle. They believe that the tumor was ectodermal in origin, in spite of the 
fact that the cells showed no evidence of a secretory function. The patient, a man 
aged 48, had complained of weakness for eleven months. Numbness gradually 
appeared in all four extremities, with stiffness in the lower limbs. Examination 
revealed ataxia on the left side, nystagmoid movements to the left and absence of 
abdominal reflexes, with questionable signs of cerebellar involvement. At necropsy 
the fourth ventricle was completely closed by a tumor measuring 3 cm. in diameter. 
It deformed the entire superior and inferior aspects of the medulla and caused 
pressure and indentation of the cerebellar hemispheres, particularly on the left. 
Microscopic examination showed a benign choroid papilloma. 


WINKELMAN, Philadelphia. 


INCIDENCE OF MILD DEGREES OF ATROPHY IN THE FAScICULUS GRACILIS. DONALD 
Duncan, Arch. Path. 26:664 (Sept.) 1938. 


Duncan observed almost complete degeneration of the fasciculus gracilis in 
a case in which there was no assignable cause. He therefore studied Weigert- 
stained sections of the spinal cord from 62 cadavers and demonstrated that a 
pale-staining fasciculus gracilis is not uncommon. In 8 specimens the difference 
in color between the two fasciculi in the posterior columns was striking, and in 
21 additional specimens the difference was just detectable. In 33 specimens 
uniform staining of the entire posterior column was observed. Duncan examined 
the clinical histories and diagnosis in all cases studied and concluded that the 
loss of fibers in the fasciculus gracilis is more frequent in the spinal cords of 


patients who died of tuberculosis. WINKELMAN, Philadelphia. 


Acute MULTIPLE ScLEROosIS. Riser, GERAUD LAvitRy and CAMBEFoRT, Rey. neurol. 
69: 348, 1938. 


The authors report a case of acute multiple sclerosis in which the disease 
developed during a period of one and one-half months and was characterized by 
tetraplegia, involvement of the brain stem and increase in cells in the spinal fluid. 
Throughout the spinal cord; brain stem, optic tracts and white matter of the 
cerebellum and cerebral hemispheres were multiple typical patches of complete 
demyelination with rarefaction of the axis-cylinders. The remaining axis-cylinders 
were swollen and tortuous. The patches had sharp limits and contained compound 
granular cells and dense fibrous neuroglia. Near the patches was a marked astro- 
cytic reaction. There was perivascular infiltration with lymphocytes both within 
and without the patches. In the white matter, outside the patches, the walls of 
the small arteries, veins and capillaries were fibrous, with complete disappearance 
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of the muscular elements in the arterioles. Many blood vessels had decidedly 
narrowed lumens; some were ruptured and had given rise to microscopic hemor- 
rhages. Occasionally, vessels were completely obliterated. In rare patches, located 
exclusively in the cerebral cortex, the ganglion cells were greatly diminished in 
number and were diseased. The pia-arachnoid was greatly thickened, fibrous and 
often infiltrated. These data suggest that the disease was of infectious origin, 
that the vascular lesions were primary and that the patches of demyelination were 


terminal. Liper, New York. 


A CASE oF PANCREATIC-HEPATIC SYNDROME WITH Toxic ENCEPHALITIC Focr IN 
Boru PostEr1orR LONGITUDINAL FASCICULI, IN THE PERIAQUEDUCTAL GRAY 
MATTER AND IN THE INFERIOR CoLLicuti. A. EDELMANN and R. LEIDLER, 
Confinia neurol. 1:202, 1938. 


Edelmann and Leidler describe a case of the pancreatic-hepatic syndrome 
resulting from a stone in the common bile duct. As a result, there was stasis in 
the pancreatic ducts with cholangitis and destructive changes in the hepatic 
parenchyma. The patient showed evidences of disturbance of the vestibular system 
characterized by vertigo, spontaneous nystagmus and perverted responses to ves- 
tibular stimulation. There was also paresis of conjugate movements of the eyes, 
and the tendon reflexes were lost in the lower extremities. At autopsy hemor- 
rhages and severe vascular changes were seen in the inferior colliculi, the central 
gray matter surrounding the sylvian aqueduct and both posterior longitudinal 


fasciculi. De Jone, Ann Arbor, Mich. 


DirFUSE GLIOBLASTOSIS OF THE BRAIN. J. SCHEINKER, Deutsche Ztschr. f. 
Nervenh. 145:70, 1938. 


Scheinker describes the case of a man aged 53 who suffered from several 
generalized epileptic attacks, followed by mental deterioration. He became delirious, 
showed marked motor unrest and died of pneumonia at the end of two years. 
Neurologic examination showed no deviations from the normal. Autopsy revealed 
that the anterior part of the right cerebral hemisphere was swollen and of increased 
consistency. This part of the brain showed changes which resembled, on the one 
hand, a glioma and, on the other, Schilder’s encephalitis. The process was neo- 
plastic and apparently congenital, but the type of growth was different from that 
of glioma. The affected part of the brain showed signs of sclerosis. Furthermore, 
demyelination was present, the axis-cylinders and ganglion cells being compara- 
tively well preserved. The latter changes were similar to those in diffuse sclerosis, 
and Scheinker suggests for the process the name “diffuse glioblastosis.” Geneti- 
cally, the disease seemed to be caused by an abnormal anlage of the glial structure. 


ADLER, Boston. 


Histotocic EXAMINATION OF HyPpoTHALAMUS IN ORDINARY OBESITY, IN Mor- 
GAGNI’S AND GUNTHER’S SYNDROMES AND IN Morsus CusHING. W. RITTER, 
Frankfurt. Ztschr. f. Path. 52:149 (May 18) 1938. 


Ritter made microscopic studies of the hypothalamus and the adjoining regions 
in four types of obesity: so-called constitutional obesity, Morgagni’s syndrome 
(endocraniosis hyperostotica with obesity and virilism), Giinther’s syndrome (cere- 
bral polyglobulism) and Cushing’s disease. The aim was to detect possible 
morphologic changes. Whereas the results of this examination were entirely 
without significance, the hypophysis showed severe basophilism in all four types 
of obesity. Moreover, examination of the adrenals disclosed lipoid hyperplasia of 
the adrenal cortex. The basophilism of the hypophysis is probably not the cause 
of the obesity but represents rather a compensatory process elicited by the dis- 
turbance in the equilibrium of the endocrine organs involved in the fat metabolism. 
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In this connection, the author points out that the formation of adenomas in the 
parathyroids in a number of diseases of the bone (rickets, osteitis deformans, 
osteomalacia) is likewise regarded as a secondary process, an adjustment to the 
changed conditions in the calcium metabolism. The changes which were observed 
in the anterior lobe of the hypophysis in all four types of obesity corroborate the 
relations between the basophil cells of the hypophysis and fat metabolism, to which 
attention had been called by Kraus. Jj. A.M. A. 


CLINICAL Stupy oF NEUROFIBROMATOSIS. EricH Beck, Ztschr. f. d. ges. Neurol. 
u. Psychiat. 162:427 (April) 1938. 


Beck found that 7 (1.17 per cent) of 595 verified cases of tumor of the brain 
were instances of Recklinghausen’s disease. He reports an unusual case in which 
autopsy revealed the following: bilateral acoustic neuromas; an ependymoma of 
the cervicodorsal portion of the cord on the left side; an intraventricular menin- 
gioma in the third ventricle; proliferation of the ependymal cells in the floor of 
the third ventricle; a neurofibroma of an upper lumbar root; six neurofibromas 
in the cauda equina; a large cavity in the upper dorsal portion of the cord, with 
a few smaller cavities in the middorsal region, and occasional large cells, probably 
of glial nature, scattered throughout the brain and osseous tissue in the cortex of 


one temporal lobe. SavitsKy, New York. 


SARCOMATOUS DEGENERATION IN A CASE OF Post-TRAUMATIC MENINGOPATHY, 
L. BENEDEK and L. von ANGYAL, Ztschr. f. d. ges. Neurol. u. Psychiat. 162: 
598 (May) 1938. 


Benedek and von Angyal report the case of a cooper aged 33 who was injured 
during an explosion, sustaining paresis of the lower limbs, which cleared up in 
about fourteen days. He suffered from recurrent attacks of weakness in the lower 
extremities, each attack lasting about a fortnight. During one of these attacks 
he had pains in the right thigh. Examination revealed diminution of all super- 
ficial modalities of sensation in from the ninth to the twelfth dorsal dermatome, 
inclusive. Injection of iodized poppyseed oil showed massive arrest at the third 
dorsal segment. Serologic reactions were negative. Later there developed com- 
plete paraplegia and loss of all forms of sensation below the seventh dorsal derma- 
tome, with sparing of the perianal and periurethral regions, sphincteric paralysis 
and impotence, complete arrest of iodized poppyseed oil at the third and fifth 
dorsal segments and subarachnoid block. Operation revealed thickening of the 
dura between the second and the seventh dorsal segment, with narrowing of the 
spinal canal at the fifth dorsal segment. Histologic examination of the thickened 
dura showed sarcoma cells in scar tissue. 

The authors call attention to the late onset of scarring after trauma to the 
back. Such late sequelae are not unknown. The scarring around the cord often 
causes disturbance in the circulation of the spinal fluid and probably interferes 
also with proper relations of the fluid within the spinal cord. The diffuse arrest 
of droplets of iodized poppyseed oil is regarded as characteristic of post-traumatic 
changes in the meninges. The author avoids direct discussion of the relation of 
the trauma and the malignant changes within the meninges. He implies that 


such a connection exists. Savitsky, New York. 


AcuTE Muttrere Scierosis. Hans Kretsser, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 163:83 (July) 1938. 


Kreissel reports a case which raises once more the problem of differentiation 
of acute multiple sclerosis and encephalomyelitis disseminata. At autopsy both 
olfactory nerves showed extensive demyelination. The optic nerves showed 
peripheral foci of demyelination. There were a few small areas of degeneration 
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in the optic chiasm. Many characteristic areas of demyelination were seen in 
the region of the junction of the gray and the white matter. Other foci of 
demyelination were seen in the region of the internal capsule, the paraventricular i 
region and near the tail of the caudate nucleus on one side. There were a few i 
areas of demyelination in the middle cerebellar peduncle. An unusual bandlike ; 
lesion, due to accumulation of glia cells in the periphery, was observed in the j 
pons. These were chiefly gitter cells and rod cells. In the cornu ammonis were 
lesions composed exclusively of rod cells. Perivascular infiltrations with lympho- 
cytes and plasma cells were scattered throughout the brain. The inflammatory 
reaction was no more than would .be expected as a result of reaction to the wide- 
spread degeneration, especially of myelin sheaths. The axis-cylinders were rela- 
tively preserved throughout. There was anatomic evidence of meningeal irritation, ia 
especially in the region of the lesion in the cornu ammonis. Progressive glial , 
changes were observed around a few of the veins in the white matter. The sparing i, 
of the axis-cylinders and the localization of the foci of demyelination are in iq 
favor of the diagnosis of multiple sclerosis. Bandlike areas of degeneration in i, 
the brain stem were described in cases of multiple sclerosis by Brock and Gagel, , 
and Hallevorden. The involvement of the optic nerve also favors the diagnosis 
of multiple sclerosis. Kreissel inclines to the diagnosis of acute multiple sclerosis 
rather than of encephalomyelitis disseminata in this case. 


Savitsky, New York. 


Myoctonic Epitepsy: Report or A Case. H. Buputs and J. Ztschr. f. 
d. ges. Neurol. u. Psychiat. 163:382 (Aug.) 1938. 


Buduls and Vilde report the case of a youth aged 17 who was admitted to the 
hospital complaining of major epileptic seizures of one year’s duration, preceded | 
by petit mal seizures for a year. The major attacks recurred once a month, 
later increasing in frequency up to two to three times a week. The first attack 
of grand mal came after strenuous physical exercise. Mental deterioration set 
in soon after the generalized convulsions appeared. Defect of memory bécame 
marked, and the patient gradually lost interest in his surroundings. Transitory 
obscuration of vision, especially in relation to physical effort, was also present. 

Examination showed no evidence of focal disease of the nervous system. There 
was diminished sensitivity to pain all over the body; deep sensibility also seemed 
impaired throughout; the pulse rate was 100; no abnormality was found in the iF 
eye; no myoclonic twitchings were observed; there was evidence of marked 
intellectual enfeeblement. Toward the end of life (at the age of 18) the dementia i® 
increased; the disorder in vision became more marked, and dysphagia appeared. 
The patient died in status epilepticus, of two days’ duration. , 

A brother who died at the age of 20 had had convulsions since his fifteenth - 
year and showed evidence of mental deterioration and disturbance in vision. He : 
began to have grand mal seizures at 16 years of age. At the same time myo- 
clonic movements were noted in the extremities. 

Autopsy showed “myoclonus bodies” in the ganglion cells throughout the brain. i. 
They were most numerous in the nucleus emboliforme of the cerebellum and in : 
the substantia nigra. There was usually only one of these bodies in each ganglion 
cell. Rarely, especially in the larger cells, there were as many as seven in a cell. 
Larger structures resulting from the confluence of the smaller bodies were also 
seen. In a few of the larger bodies there was central calcification. 

Buduls and Vilde agree with Ostertag that these bodies do not stain for 
amyloid, corpora amylacea, fat, glycogen or hyalin. The ganglion cells containing 
these bodies usually showed evidence of degeneration. A few myoclonus bodies 
were observed free in the tissue. 

Since Lafora and Glueck (1911) described these bodies in myoclonic epilepsy 
their presence has been confirmed by many investigators. Ostertag (1925) 
suggested the name Myoclonuskérperchen. This case is the first in which these 
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pathologic changes in the brain were demonstrated in association with a family 
history of myoclonic epilepsy, with convulsive seizures and mental deterioration 
and without myoclonic twitchings during life. It has been shown that occasionally 
the myoclonic twitchings may appear late in the course of the disease. In Voland’s 
case myoclonic movements appeared three and a half years after onset of the 


convulsions. Savitsky, New York. 


ENCEPHALOMALACIA AND CEREBRAL HEMORRHAGE. C. J. MUNCH-PETERSEN, 
Hospitalstid. 91:505 (May 31) 1938. 


Munch-Petersen made microscopic examinations in 15 cases of cerebral hemor- 
rhage and also in 8 cases of cerebral encephalomalacia. The hemorrhage, he 
concludes, is practically never due to rupture of blood vessels, and in the pre- 
ponderating number of cases diapedesis is almost certainly the most frequent, if 
not the only, cause of cerebral hemorrhage. Observations seem to support the 
conception of parenchymatous origin of the diapedesis. The author says that in 
diapedesis the various reactions of the tissue to the hemorrhage are characteristic. 
In some places the blood is soaked up as by blotting paper; in other places it is 
defined in larger or smaller compact masses. A difference in the colloid-chemical 
relations of the tissue and so a particular preformation of the parenchyma are 
thus indicated. Now and then in an affected region there are large parts outside 
the hemorrhage where the blood vessels are dilated; the tissue is strongly 
edematous and filled with clasmatodendrites; the circulation itself is not noticeably 
affected, at least to a degree corresponding to the parenchymatous changes, which 
suggests primary changes in the fluid apportionment. The parenchymatous changes 
are assumed to form the basis for malacias and hemorrhages and are believed 
to be strongly influenced by the blood pressure and the condition of the walls 
of the blood vessels. J. A. M. A. 


Psychiatry and Psychopathology 


ANOREXIA NeErvoSA: DisorDER OF PsycHotocic Oricin. R. F 
FarguHARSON and H. H. Hytanp, J. A. M. A. 111:1085 (Sept. 17) 1938. 


Farquharson and Hyland cite 8 cases of anorexia nervosa in which there was 
the typical syndrome of emaciation, amenorrhea, low basal metabolic rate, low 
blood pressure and often rather low fasting values for blood sugar, with a flat 
curve for sugar tolerance. Although the syndrome bears a superficial resemblance 
to Simmonds’ disease, it is actually quite distinct. The syndrome of anorexia 
nervosa develops as the result of an underlying mental conflict and appears usually 
in the unstable period of adolescence, most commonly in intelligent girls whose 
emotional constitution and autonomic nervous control are unstable. These patients 
respond well to proper psychotherapy. If the cooperation of the patient and the 
family can be obtained, cures should be effected in all patients placed in a suitable 
environment, except those who have serious mental disease. There is no specific 
endocrine therapy for this condition, but the patients, being of a hysterical nature, 
will often respond temporarily to the suggestion that accompanies confident 
administration of a special extract. Actually, such treatment should be avoided 
because permanent results are more likely to be obtained if no artificial aids are 


employed. Epritor’s ABSTRACT. 


Stupy oF Firry Cases oF Bromipe Psycuosis. F. J. Curran, J. Nerv. & Ment. 
Dis. 88:163 (Aug.) 1938. 


Curran discusses the histories of 50 patients (35 women and 15 men) with 
bromide psychosis. A rash was found on only 9 of these patients. Pupillary 
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changes were noted in practically all the cases, the most common observation 
being widely dilated pupils which reacted sluggishly to light. Blurring of vision 
and diplopia occurred infrequently. Weakness of convergence was found in a 
few cases. Only 1 patient complained of tinnitus. Seven patients had nystagmus ; 
5 were chronic alcohol addicts; a sixth had had a recent injury to the head with 
a period of unconsciousness, and the seventh had had a recent mastoidectomy 
with a purulent discharge from the left ear. It appears probable, therefore, that 
nystagmus is produced not by the bromides but by other factors. Disturbances of 
speech were noted in practically all the patients; the speech was usually thick 
and indistinct. Tremors of the tongue, lips and fingers were present in all cases. 
Fever, with a temperature of from 100 to 103 F., was present in most cases of 
delirium. Infections of the upper part of the respiratory tract were found in 
many cases. Tachycardia was present in most cases, the average pulse rate being 
from 120 to 140. Impotence in men and menstrual disturbances in women were 
occasionally observed. The average duration of addiction to bromides was several 
months. In 30 cases in which the blood was examined, from 55 to 500 mg. of 
sodium bromide per hundred cubic centimeters of serum was found. The average 
duration of hospital stay was approximately eighteen days. If a psychotic person 
using bromides to excess does not show marked remission in his mental symptoms 
within from three to four weeks he is probably suffering from a more deep-seated 
psychosis than that produced merely by drugs. Treatment of bromide psychosis 
or intoxication consists in stopping the drug, forcing fluids and giving sodium 
chloride. Sedatives in all forms should be stopped, and the excited patients 
should receive hydrotherapy in the form of continuous baths or wet packs. 
Cathartics and enemas should also be given to aid elimination. When the bromide 
psychosis has cleared up, a more deep-seated psychosis, such as manic-depressive 
psychosis, cerebral arteriosclerosis, involutional melancholia or schizophrenia, may 
be found. The majority of the patients in the present series used bromides after 
alcoholism. In some of the patients the bromide psychosis was superimposed on 
other mental diseases, including schizophrenia, manic-depressive psychosis and 
psychosis with cerebral arteriosclerosis. Bromides are eliminated slowly, they 
accumulate rapidly even in doses of from 45 to 60 grains (3 to 4 Gm.) daily, and 
delirium may occur within a few weeks, even from ordinary therapeutic doses. 


J. A. M. A. 


THe PsycHoLtocic HyGIENE oF INFANT FEEDING. ARNOLD GESELL, Ment. Hyg. 
22:216 (April) 1938. 


Because the deepest and most vital cravings of the infant have to do with food 
and sleep, his daily schedules of feeding and sleeping assume great psychologic 
significance. Only by individualizing the schedules can one meet the infant’s 
organic needs promptly and fully. By meeting them with certainty, one multiplies 
the experiences of satisfied expectation which create an increasing sense of security. 
This “sense” is a patterned product of mental growth. It is not a vague essence 
but a structured orientation of the infant’s total action system. It doubtless has 
a neurochemical basis as real as the physical basis of more objective patterns of 
behavior. The individualization of schedules for feeding and sleep in infancy, 
therefore, is essential to mental health. These conclusions are the results of an 
elaborate and painstaking series of experiments. All normal infants in their 
behavioral development tend to follow an autogenic sequence which is characteristic 
of the species. Equally important is recognition of the individual differences to 
give the infant a lead in initiating variations from day to day as a means of testing 
and achieving. An inflexible schedule may result in a conflict between infant and 
adult, with resulting anxiety and frustration. The hygiene of infant feeding can- 
not be advanced on a physical basis alone, but the ubiquitous psychologic factors 
must be recognized and dealt with. Corson, Stockbridge, Mass. 
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IMPROVEMENT AND RECOVERY RATES IN DEMENTIA PRAECOX WITHOUT INSULIN 
TuHerapy. D. WHITEHEAD, Psychiatric Quart. 12:409 (July) 1938. 


Whitehead discusses the outcome by 1936 of dementia praecox in 105 patients 
admitted consecutively during the fiscal year 1931-1932. This allows a minimal 
observation period of five and one-half years. None of the patients was treated 
with insulin. The diagnosis was changed in the case of 3 patients; 6 per cent of 
the patients died; 42 per cent have returned to the community, and 52 per cent 
are in hospitals. For the 64 patients with a diagnosis of hebephrenia the rate of 
improvement was 51.5 per cent, of which 1.5 per cent represented recovery, 21.8 
per cent marked improvement and 28.2 per cent improvement. For the 31 paranoid 
patients the total rate of improvement was 48.2 per cent, with no recoveries. The 
cases of simple and catatonic type were too few to permit satisfactory conclusions. 
Exacerbation of symptoms necessitating readmission to the hospital occurred in 
9, or 21 per cent, of the 42 discharged patients. Five of these were from the 
much improved and 4 from the improved groups. Of the 9 who were readmitted, 
only 2 remain in the hospital, the other 7 having been discharged again. These 
results were more favorable than those for a similar series of patients surveyed 
after one year of observation and insulin treatment. Of the latter, 69 per cent 
were found to be unimproved, as compared with 49 per cent in the five year survey. 
Comparison with results achieved by routine institutional measures plus insulin 
therapy shows a marked increase in the recovery rate and marked diminution in 
the percentage of unimproved patients in the series treated with insulin. The 
percentage of improved and much improved patients is virtually the same with or 
without insulin. J. A. M.A. 


A Criticism oF Mentat Testinc. J. C. Hm, Brit. J. M. Psychol. 17:258 
(March) 1938. 


In an infants’ school in a poor area of London, 62 children 7 years of age were 
tested by the usual methods, 8 (13 per cent) of whom were found to be definitely 
backward. However, when they were interviewed individually and given com- 
positions to write it was difficult to say that any one of the children was stupid. 
A review of elemental material enabled many of them to take their places with 
average pupils. Hill criticizes the attitude that there is a definite entity called 
intelligence, the amount of which is fixed for every individual person and can be 
measured at any time. A child who falls behind in reading soon falls behind in 
everything and obtains low results in tests. Some children cannot do ordinary 
sums merely because they do not know the tables or have had no experience in 
counting concrete things. Mental testers assume that all children in a class have 
had equal opportunity of acquiring everyday knowledge and, for convenience, dis- 
regard the environmental influences of the first five years, thereby ignoring 
important factors such as absences, changes of school, poor eyes, lack of sleep and 
emotional disturbances. ; ALLEN, Philadelphia. 


ESTIMATION OF VITAMIN C CONTENT OF URINE OF Firty PATIENTS SUFFERING 
FRoM Psycuoses. L. Minski and N. D. Constantine, J. Ment. Sc. 84:541 
(May-July) 1938. 


Minski and Constantine estimated the vitamin C content of the urine in 50 
patients after they had been hospitalized for several weeks, by which time the 
regular hospital diet excluded any errors which might have been caused by under- 
feeding before admission to the hospital. The average daily output of the 50 
patients was low, being approximately 9.16 mg. of ascorbic acid in twenty-four 
hours, while the average excretion of 10 members of the staff who received com- 
parable diets was 14.6 mg. No definite conclusions can be reached, but the weight 
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of many of the patients tended to be low; whether there is any relation between 
the weight of the body and the excretion of vitamin C is a matter for further 
investigation. J. A. M.A. 


FauL_ty DETOXICATION IN SCHIZOPHRENIA: ABNORMAL EXCRETION OF HIPPURIC 
Acip AFTER ADMINISTRATION OF BENzOATE. J. H. Quastet and W., T. 
Wates, Lancet 2:301 (Aug. 6) 1938. 


Quastel and Wales propose to demonstrate that catatonic patients as a, class 
show definite disability to detoxicate benzoic acid at a normal rate and imply 
that in this subgroup of schizophrenic patients there is present an abnormality 
which is concomitant with the development of the psychosis and may be partly 
responsible for it. Sixty-seven patients were chosen who on thorough examination 
showed no evidence of hepatic or renal disorder. Of these patients, 45 were 
schizophrenic, and 18 of these were classified as catatonic. In 23 of 27 non- 
catatonic patients in the schizophrenic group studies of the excretion of hippuric 
acid revealed normal values and a normal range of variations. Of the 18 catatonic 
patients, all without exception gave values lower than the average normal. A 
number of these patients were examined on more than one occasion at intervals 
of several weeks. The average value for benzoic acid excreted by patients in the 
schizophrenic noncatatonic group.was 3.4 Gm., and the average deviation from 
the mean was + 0.4 Gm. The average value for benzoic acid excreted by patients 
of the catatonic group was 2.2 Gm., and the average deviation from the mean 
was +0.5 Gm. Of the 22 nonschizophrenic patients (of whom 12 fell in the 
manic-depressive group), several gave diminished outputs of benzoic acid. The 
results suggest that a metabolic disturbance is present, probably in the liver. 
The phenomenon appears to present a metabolic abnormality existing in catatonic 
patients. None of the catatonic patients studied had had chemotherapy for several 
weeks, so that the results cannot be complicated by this factor. The results are 
unlikely to be due to deficiency of amino acid. The fact that all the catatonic 
patients showed diminished ability to excrete hippuric acid after administration of 
sodium benzoate makes it unlikely that the phenomenon is purely fortuitous. The 
phenomenon may also find an explanation in delayed absorption of benzoate or of 
aminoacetic acid from the intestine. The long duration of illness of the catatonic 
patients may be related in some manner to the impairment of benzoate detoxication. 


J. A. M.A. 


Diseases of the Brain 


APNEA OF THE NEWBORN AND ASSOCIATED CEREBRAL INJURY: CLINICAL AND 
STATISTICAL Stupy. F. Scurerper, J. A. M. A. 111:1263 (Oct. 1) 1938. 


According to Schreiber, 685 patients were observed in whom a relationship 
was suspected between the manner of birth and the later neurologic manifesta- 
tions of damage to the brain. In 131 of the 685 cases the presenting complaint 
was convulsions, in 69 spasticity, in 130 mental retardation, in 248 combinations 
of these symptoms and in the remaining 107 miscellaneous neurologic conditions. 
Cases in which there was suspicion of postnatal infection or trauma were excluded 
from the group, as were those in which congenital or familial factors might have 
significance in cerebral symptomatology. Finally, the group was limited to infants 
born in one county during the ten year period. These restrictions left 500 chii- 
dren. Approximately 70 per cent of these patients, whose birth records were 
available, had a history of apnea. There was a history of precipitate, breech or 
premature delivery or of twin births for 155 of the 500 infants; 345 were full 
term infants. Of the group of 155 infants, approximately 64 per cent had apnea 
at birth; 11 per cent had late apnea only, and 18 per cent had both early and 
late apnea. The total incidence of apnea in this group was 72 per cent. In the 
group of 345 full term infants whose history was known, the incidence of apnea 
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at birth was 62 per cent; that of late apnea, 9 per cent; that of early and late 
apnea, 17 per cent; the total incidence was 69 per cent. The depressing effect 
on the respiratory center of analgesics given at birth in greater than pharmaco- 
logic doses bears a direct relationship to the degree of apnea. The extent of the 
apnea has a direct relationship to the severity of the cerebral symptoms. after 
birth. The severity of the cerebral symptoms is in direct relation to the amount 
of damage to the brain tissue. From these relationships it appears that anal- 
gesics given in amounts greater than the pharmacologic dose may in many 
instances be the causative factor in fetal anoxemia, with resultant cerebral damage 


in the infant. Eprtor’s ABSTRACT, 


CEREBROCRANIAL INJURIES. G. W. Swirt and S. N. Berens, J. A. M. A. 1114: 
1448 (Oct. 15) 1938. 


From their review of 1,433 cases of cerebrocranial injuries, Swift and Berens 
find the first important fact to be that every patient brought to the hospital with 
severe injuries to the head should be given treatment for shock as a routine and 
then watched for signs of hemorrhage.” Fay has shown the value of water balance 
in the treatment of shock in cases of head injuries. It is as important to prevent 
secondary shock as to control primary shock. This can be done only through 
sustaining the water balance. In most cases hemorrhage can be controlled, but 
massive hemorrhages and undiagnosed hemorrhages of the middle meninges cause 
many of the deaths. The first cannot be controlled, but the second should be 
diagnosed and treated surgically. Petechial hemorrhages within the ventricular 
walls and brain stem cause death in cases of severe concussion. These, again, 
are beyond the reach of treatment. In Fay’s series they caused 5.4 per cent of 
the deaths. The authors’ series shows about the same proportion. From 73 to 
77 per cent of patients were hospitalized less than a week. ‘This series includes 
(1) the patients who died within the first forty-eight hours, (2) those in whose 
spinal fluid no blood was revealed by puncture, (3) those who recovered promptly 
from shock and (4) those with no other serious injury. The study shows that 
this percentage is decreased to 65 per cent in the Seattle hospitals and to 67 per 
cent in the state hospitals. Of patients remaining less than two weeks, it is 
found that all series show an average of 17 per cent, except the control series 
at Harborview, in which the percentage is 19. Here the difference is due to 
spinal drainage, and in the series in which drainage is performed as a routine 
for patients with bloody spinal fluid and a careful check on water balance is 
maintained, the percentage drops from 19 to 15. Spinal drainage and control of 
the water balance lower the morbidity and decrease the period of hospitalization. 
In the larger hospitals, where more attention can be given both by the hospital 
personnel and by the surgeon specially trained to treat patients with cerebro- 
cranial injuries, one finds lower mortality and morbidity rates and better end 
results. In the smaller hospitals, again, the same factors are present. Usually 
one surgeon sees all the patients, and he becomes expert in handling them. In 
the larger private hospitals more individual surgeons treat a small number of 
patients; frequently there is no intern, or he is too much occupied with many 
other duties; no routine has been established for emergency treatment in all cases, 


and the result is a higher morbidity and mortality. Eprror’s ABSTRACT 


TUMORS OF THE TUBERCULUM SELLAE. Ropert A. Grorr, J. Nerv. & Ment. Dis. 
87:725 (June) 1938. 


Groff reports 3 cases of tumor of the tuberculum sellae. The characteristic 
syndrome consists of a history of failing vision and the presence of irregular 
bitemporal field defects associated with primary atrophy of the optic nerve on 
one or both sides and a roentgenographically normal sella turcica in a person of 
middle age. In some cases the sella may exhibit slight changes, such as erosions 
of the clinoid processes or widening of the mouth of the fossa. Headaches are 
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rare, but may be present. Evidences of pituitary dyscrasia are absent. In the 
differential diagnosis of tumors of the tuberculum sellae, infections of the para- 
nasal sinuses should be given scant consideration and should not be allowed to 
delay the search for more serious conditions. Tumors of the lesser wing of the 
sphenoid bone are more likely to cause unilateral impairment of vision and may 
involve such neighboring structures as the olfactory, oculomotor, trigeminal or 


abducens nerves, perhaps with homolateral exophthalmos. ygacKay Chicago. 


FURTHER OBSERVATIONS ON NEUROLOGICAL ABNORMALITIES IN MENTAL DEFEC- 
Tives. R. G. Gorpon and R. M. Norman, J. Neurol. & Psychiat. 1:173 
(July) 1938. 


Of a group of 336 unselected mentally defective patients, Gordon and Norman 
found abnormal variations in muscle tone in 21 per cent, hyperkinesis in 61 per 
cent, the cuisse-tronc sign of Babinski in 36 per cent, incoordination in 65 per cent 
and signs of dysfunction of the pyramidal tract in 35 per cent. These abnormal 
neurologic signs were more frequent in patients with a low grade of intelligence. 
They occurred without definite evidence of localized lesions in the central nervous 
system, suggesting that in such cases they depend on a diffuse cortical inferiority 
with resultant defect in general coordination, integration and inhibition. In a 
group of 80 unselected patients showing signs of defect of the pyramidal system, 
reexamination after an interval of one year disclosed that in only 3 had all evi- 
dence of the defect disappeared. In one third of the patients the signs had become 
more marked; in one third the condition remained stationary, and in.the remainder 
the neurologic signs had altered in distribution. In a group of 500 mentally 
defective persons constant double incontinence was found to be generally associated 
with a low mental age and to be much more frequent in males than in females. 
In such patients the bulbocavernosus and superficial anal reflexes were more often 
absent than in a group of persons of equivalent mental age used as controls, 
suggesting permanent abnormality of the sacral spinal segments, in addition to 


the poor cortical control. N. Matamup, Ann Arbor, Mich. 


Crossep APHASIA. G. MariINnesco, D. Gricoresco and S. AXxENTE, Encéphale 
1:27, 1938. 


The case in which the anatomic changes are described here has previously been 
reported (Rev. belge sc. méd. 4:123 [Feb.] 1932). The patient was a right-handed 
man aged 60, in whom left hemiplegia appeared gradually in a few days. Parallel 
to progress of the hemiplegia was development of language disturbances, consisting 
of agrammatism with telegraphic language, partial word deafness and manifest 
mind and word blindness. There was no apraxia. These disturbances remained 
stationary for several months and then diminished to a slight extent, probably 
owing to reeducation. There was left lateral homonymous hemianopia. There 
was moderate diminution of fixation and recall. The intellectual and affective 
facial expression was greatly impaired. Anatomically, there was extensive enceph- 
alomalacia, involving the entire territory of the right anterior cerebral artery. 
The left cerebral hemisphere was intact. The corpus callosum was almost 
destroyed. The right optic tract was atrophic. In addition to the localized gross 
lesions, there was diffuse perivasculitis bilaterally, with neuroglial and microglial 
proliferation and occasional small necrotic foci. These lesions were more intense 
in the right temporoparietal region. Since the language disturbances came on 
rapidly and simultaneously with the hemiplegia and since both regressed partially 
at the same time, it is impossible to attribute these symptoms to the diffuse lesions ; 
they were caused by the single large focal lesion. Encephalomalacia in the terri- 
tory of the left anterior cerebral artery can produce aphasia. In the majority of 
cases of crossed aphasia reported, there was motor aphasia, while in the present 
case the aphasia was purely sensory. These data favor the view of Pierre Marie 
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that the centers of language are not innate but the result of adaptation, although 
it is admitted that there is a hereditary predisposition to adaptation in the right 


or left hemisphere. Lrser, New York. 


EpipEMIoLocic ASPECTS OF EpIpEMIC ENCEPHALITIS IN JAPAN. R. INADA, Presse 
méd. 46:851 (May 28) 1938, 


Inada surveys epidemic encephalitis in Japan during the years from 1924 to 
1935, inclusive. He shows that in some regions of Japan, particularly in those 
bordering on the Sea of Japan, epidemic encephalitis is frequent and exists almost 
constantly, whereas in other regions epidemics occur interruptedly and in still 
other regions the disease is only sporadic. The number of cases of epidemic 
encephalitis occurring annually during the years from 1924 to 1935 are listed in a 
table. This tabular report indicates that the epidemic of 1924 was the most severe; 
then follow in the order of their severity the epidemics of 1935 and 1929. The 
more severe epidemics seem to recur at intervals of five or six years. In other 
tables the author lists the monthly incidence of cases of epidemic encephalitis. 
These tables indicate that the morbidity culminates during August and September. 
The author thinks that a maximal morbidity during the summer months constitutes 
one of the characteristics of the Japanese type of epidemic encephalitis. In dis- 
cussing the incidence of epidemic encephalitis in the two sexes, Inada shows that 
the morbidity rate is greater in men than in women (124:100). Further, he pre- 
sents tables indicating the incidence of epidemic encephalitis in different age groups 
during the various epidemics, as well as the mortality rate for the different age 
groups, The tables indicate that the mortality is greatest in the higher age groups. 
He says that reinfections are extremely rare. J. A. M.A. 


HALLUCINATIONS. G. DE MorstEr, Rev. d’oto-neuro-opht. 16:244 (April) 1938. 


De Morsier discusses olfactory, gustatory, visual, vestibular, corporeal and 
combined auditory and verbal hallucinations. The presence of olfactory hallu- 
cinations indicates a lesion in the region of the uncus. Anosmia does not accom- 
pany olfactory hallucinations. The odors complained of are always disagreeable, 
are induced by any olfactory stimulus and occur in crises. They are often asso- 
ciated with infiltrating tumors of the temporal lobe. They appear also as an aura 
of epileptic seizures and in cases of cranial traumatism, but are rare in the toxic- 
infectious conditions and in chronic hallucinatory psychoses. Gustatory hallucina- 
tions occur in crises and are sometimes associated with other hallucinations and 
with motor crises. 

Both simple photopsies and the most complex visual hallucinations may be 
produced by experimental excitation of the occipital cortex. Chemical excitants, 
when ingested, may produce visual hallucinations, with associated vestibular dis- 
turbances. Visual hallucinations are often preceded by functional disturbance of 
vision: Objects are seen through a gray or white fog, appear changed in size, 
deformed or displaced or change from one form to another. The vestibular func- 
tion exercises considerable influence on the visual function, especially on visual 
hallucinations. Hallucinations can occur only in the blind field in cases of 
hemianopic defects. The calcarine area exercises an inhibitory influence on the 
occurrence of visual hallucinations; when it is destroyed hallucinations appear. 
If the lesion involves the parieto-occipital convexity (area 19) but not the anterior 
and inferior faces of the cuneus, the hallucinations may be accompanied by spas- 
modic deviation of the head and eyes to the side opposite the lesion. Deviations 
of the head and eyes occur in cases of prefrontal lesions, but they are not accom- 
panied by visual hallucinations. Vascular lesions of the posterior part of the 
thalamus may cause visual hallucinations, which do not differ in character from 
those associated with lesions of the occipital lobes. In such cases a lesion of the 
pulvinar is usually seen. Visual hallucinations occur only if the diencephalocortical 
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visual sphere is involved; a lesion of the hypothalamus alone is not sufficient to 
produce them. Visual hallucinations appear only if the primary visual centers are 
involved. 

Two types of visual hallucinations occur: 1. Those produced by lesions of the 
central visual territories, extending from the occipital and occipitoparietal cortex 
to the pulvinar. This type may be produced by electrical excitation of Brodmann’s 
areas 17, 18 and 19. These hallucinations, of the hemianopic type, may be 
homonymous or bilateral; they predominate in the peripheral visual fields. They 
are accentuated in darkness or on closing the lids, are often richly figured and 
multicolored and move from the periphery to the center, in spite of immobility 
of the ocular globes. They are closely dependent on vestibular function, which 
can modify their form, direction and movement. They are often associated with 
other hallucinations, by reason of proximity of other sensorial spheres. 2. Those 
due to involvement of the retrobulbar portion of the optic nerve. These hallucina- 
tions are monocular. They are determined by the existence of an oval scotoma, 
which always occupies the central or macular portion of the visual field. They 
are never produced in obscurity or when the lids are closed. They are mobilized 
only by movements of the ocular globe; if the gaze is fixed they remain immobile. 
They become larger as the plane on which they are projected is farther removed 
from the eye. 

Acouphénes, or noises of nervous origin, arise anywhere along the course of 
the acoustic pathway and are located near the ear or in the head. In auditory 
hallucinations the noises seem to the patient to be outside himself and to have 
significance. They are always indicative of a lesion of the cortical auditory 
sphere. Just as auditory agnosia and verbal deafness are almost always associated, 
so auditory and verbal hallucinations may occur together. In the normal state 
the para-auditory zone (convexity of the temporal lobe) exercises an inhibitory 
effect on impulses coming from the auditory area. If this zone is deficient, the 
superfluous impulses radiate into the surrounding zone and produce hallucinations. 
Auditory and verbal hallucinations occur in association with vascular lesions and 
tumors of the temporal lobes, epileptic auras and crises of forced movements, 
inflammatory conditions of the brain, chronic alcoholism, cocaine and other intoxi- 
cations, pernicious anemia, intracranial hypertension, chronic hallucinatory psy- 
chosis and schizophrenia. Slow compression of the temporal lobe by a tumor of 
the parietal lobe may produce verbal hallucinations, associated with disturbances 
of auditory and verbal gnosis. Hallucinations in the course of dementia paralytica 
have been observed more frequently since the advent of malarial therapy. 

It is now proved that hallucinations have the same characteristics, whether 
they ‘are consecutive to a gross or a fine cerebral lesion or whether they are 
produced by experimental excitations of the cerebral cortex. It is certain that 
different sensory hallucinations are conditioned by disturbances situated in different 
cerebral territories. These territories are situated around the zones of projection 
of the corresponding sensorial pathways. When various hallucinations coexist, the 
disturbances involve several sensorial zones simultaneously. Hallucinations have 


an important localizing value. Dennis, San Diego, Calif. 


CEREBRAL CystTicercosis. J. RoTHFELp, Ztschr. f. d. ges. Neurol. u. Psychiat. 
160:530 (Jan.) 1938. 


Rothfeld reports 4 cases of cysticercosis of the brain. In 1 case the symptom 
complex was that of meningitis serosa, with eosinophilia of the spinal fluid; in 
the second case occlusion of the foramen of Monro resulted from changes in the 
choroid plexus of the lateral ventricle due to the presence of cysticerci; in the 
third case the picture of a cerebellar tumor was presented, and in the fourth 
there was only a convulsive state. 

Examination of spinal fluid is important in cases in which there are no cysti- 
cerci in the skin. Pleocytosis is the most common finding. There is almost 
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always an increase in protein. The colloidal gold curve is not characteristic; 
occasionally, a curve characteristic of dementia paralytica or syphilis is encoun- 
tered. The absence of eosinophilia does not exclude the presence of cysticerci. 
While eosinophilia is found occasionally in other diseases of the central nervous 
system, in none is the percentage of eosinophils (30) as high as in cysticercosis, 

Rothfeld performed the precipitation test of Trawinski in 294 cases of cysticer- 
cosis and other diseases of the nervous system. Seven cases of definite infection 
with Cysticercus in which there was a positive reaction were collected from the 
literature. Four cases of cysticercosis in which there was a negative precipita- 
tion reaction were observed by the author. No correlation was noted between 
the eosinophilia and a positive precipitation reaction. A positive precipitation 
reaction was found in 1 case each of subarachnoid hemorrhage and metastatic 
carcinoma of the brain. Positive reactions were also noted in 1 case each of the 
following: cerebral syphilis, sarcoma of the skull, Méniére’s disease and multiple 
sclerosis. In none of these were parasites seen in the stools. A+ positive reaction 


was found in 8 of 48 cases of epilepsy. SavitsKy, New York. 


TuMorRS OF THE BRAIN IN YOUNG Persons. K. J. Ztcn, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 161:183 (March) 1938. 


Zilch studied the problem of tumors of the brain in 121 patients between 1 
and 20 years of age. The following significant facts were noted: The temporo- 
parieto-occipital region of the cerebrum was most often involved, especially by 
ependymomas; ganglion cell tumors were seen in large numbers. Meningiomas 
were rare, and there were no tumors of the angle; tumors of the cerebellum were 
most frequent; craniopharyngiomas and pinealomas were often encountered; 4 of 
the 5 cases of astrocytoma of the aqueduct of Sylvius were in young persons. 


Savitsky, New York. 


GENETIC STUDIES ON TUMOR OF THE Brain. K. E. Pass, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 161:204 (March) 1938. 


Pass studied 30 families of patients with tumor of the brain. Only parents, 
siblings and children were investigated; these constituted 222 persons in three 
generations. Of these, 76 had died; 109 of 146 of the living (76 per cent) were 
studied. In only 1 family was there a familial incidence of tumor of the brain: 
One patient with glioma in the frontal lobe had a half-sister with a similar tumor. 
Twenty-six of the 222 relatives of patients with verified tumor of the brain had 
tumors in other parts of the body (12 of which were benign and 14 malignant). 
Recklinghausen’s disease was found in another member of the family in 3 instances. 
Pass concludes that there is no evidence for a genetic basis of tumors of the brain, 
that there is a relation between tumor of the brain and Recklinghausen’s disease, 
that there are grounds for the existence of an anlage to tumor formation in 
general and that there is no demonstrable connection between the incidence of 
tumor of the brain and that of other nervous and mental diseases. 


Savitsky, New York. 


Diseases of the Spinal Cord 


CoMBINED SysTeM DisEASE WitTHOUT OsBvious EvIDENCE OF PERNICIOUS ANEMIA. 
T. H. Sun and H. H. Merritt, Am. J. M. Sc. 196:57 (July) 1938. 


Suh and Merritt report 8 cases of combined system disease in which evidence 
of pernicious anemia existed. The cases were divided into four groups: (1) 
3 cases in which there was no evidence of disturbance in blood formation and 
gastric acidity was normal; (2) 1 case in which there was no evidence of dis- 
turbance in blood formation but achylia gastrica was present; (3) 3 cases in 
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which there were hypochromic (secondary) anemia and normal gastric acidity, 
and (4) 1 case in which there were hypochromic (secondary) anemia and achylia 
gastrica. Seven of the 8 patients were women; the ages varied from 37 to 74. 
Weakness and ataxia of the legs, the most common symptoms, were present in 
all cases; paresthesias of the extremities were present in 5 cases, Evidences of 
arteriosclerosis were present in 3 patients, all of whom were in the seventh decade. 
A Babinski sign and impairment of deep sensation were observed in all patients. 
Definite loss of cutaneous sensibility was noted in only 2 patients. A good 
response to parenteral liver therapy was obtained in 4 of the 6 patients so treated. 
Impaired utilization of vitamin B is suggested as the most plausible explanation 
of the symptoms of involvement of the spinal cord in the cases reported. 


MicHAELs, Boston. 


ProTRUDED INTERVERTEBRAL Disks: Report oF 100 Cases IN WHICH OPERATION 
Was PerrorMeD. J. G. Love and M. N. Watsu, J. A. M. A. 111:396 (July 
30) 1938. 


Love and Walsh base their report on a study of 100 cases of protrusion of 
one or more intervertebral disks. For many years neurosurgeons at the Mayo 
Clinic have at intervals removed from the spinal canal extradural fibrocartilagi- 
nous masses originating from the intervertebral disks, the operation being performed 
to relieve compression of the spinal cord. In the past few years attention has 
been directed to the true nature of these masses as protrusions from the inter- 
vertebral disks. With improvement in diagnostic methods and with introduction 
of the use of iodized oil it has been possible to detect the presence of earlier 
lesions, and the condition has been found to be much more frequent than was 
formerly suspected. Today, protrusion of intervertebral disks constitutes one of 
the major causes of sciatic pain. The total number of protruded intervertebral 
disks observed in the 100 cases was 113. In 88 cases there was protrusion of 
a single disk; in 6 of these cases the protrusion was in the cervical region, in 
6 in the thoracic region and in 76 in the lumbar region. In 12 cases there was 
protrusion of more than one disk. In all but 1 of these cases the multiple pro- 
truded disks occurred in the lumbar region, the exception being an instance in 
which the eleventh thoracic interspace was involved. There were 39 cases of 
protrusion of the fourth lumbar intervertebral disk, and in 47 cases the pro- 
trusion occurred in the fifth lumbar intervertebral space. The protruded disks 
tended to group themselves in relation to the normal curves of the vertebral 
column, in the region of the greatest convexity or concavity. Indirect evidence 
is given to support the claim that, in most cases at least, protrusion of an inter- 
vertebral disk is secondary to mechanical trauma. The surgical removal through 
a laminectomy wound of the protruded portion of an intervertebral disk that is 
causing compression of the nerve roots or spinal cord is fcellowed by excellent 
and gratifying results. The patient is relieved from pain, and if irreparable 
damage has not been caused by the long-continued pressure, motor weakness and 
sensory loss disappear. There has not been a single recurrence in the 100 cases. 
There was 1 postoperative death, due to contamination of the wound and broncho- 


pneumonia. Eprror’s ABSTRACT. 


EXPERIMENTAL POLIOMYELITIS BY THE TONSILLOPHARYNGEAL ROUTE WITH SPECIAL 
REFERENCE TO INFLUENCE OF TONSILLECTOMY ON DEVELOPMENT OF BULBAR 
PotiomyeE.itis. A. B. Sasrn, J. A. M. A. 111:605 (Aug. 13) 1938. 


Sabin’s purpose in this communication is to present evidence (1) that the 
tonsillopharyngeal region is more highly sensitive to injections cf poliomyelitis 
virus than are certain other regions of the body and (2) that the disease which 
results from infection by the tonsillopharyngeal route is, with few exceptions, 
bulbar or bulbospinal in type and different in its clinical course from that which 
follows nasal instillation of the virus. The present investigation was prompted 
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by several clinical reports of cases of bulbar poliomyelitis following tonsillectomy 
and adenoidectomy within a relatively short time. It appeared desirable to inves- 
tigate (1) the possibility that the presence of an open wound such as follows 
tonsillectomy may open a new portal of entry for the virus and (2) the ease with 
which poliomyelitis can be induced by injecting the virus into the tonsillopharyngeal 
region and whether the disease so produced is different from that which follows 
other modes of inoculation. The evidence presented in this communication shows 
conclusively that, while mere transitory contact with the normal or injured 
pharynx or tonsils of monkeys is not enough to produce poliomyelitis, it is possible 
to infect these animals when the virus in quantities of from 100 to 1,000 minimal 
cerebral infective doses is injected into the tonsillopharyngeal region and that this 
region is for some reason more sensitive than, for example, the abdominal cutane- 
ous or subcutaneous tissue. The high incidence of the bulbar type of the disease 
among monkeys so treated, with the other evidence that the virus did not produce 
the infection by invasion along the olfactory pathway, indicates that after tonsillo- 
pharyngeal injection the virus progresses along the local peripheral nerves. The 
high incidence of the bulbar form of the disease in the cases of poliomyelitis in 
man following tonsillectomy is what one would expect, therefore, if the infection 
occurred by way of the throat. If the virus in the human being behaves as it 
does in the monkey (there is no definite evidence that such is the case), it is to be 
expected that for the development of post-tonsillectomy poliomyelitis the virus 
must be present in the secretions or in the tonsils during the operation and that 
infection is facilitated by any procedure involving injections or postoperative 
suturing. That poliomyelitis virus can occur in the secretion of the upper 
respiratory tract and in the tonsils of apparently healthy persons is already known; 
although it is not yet clear whether the virus is more prevalent during the summer 
and early autumn than at other times of the year, it ought to be considered whether 
or not the season in which the incidence of poliomyelitis is high is a favorable 
period for nonemergency operations about the throat and mouth. 


Eprtor’s ABSTRACT. 


Upper Motor NeEuroN SEQUELAE IN “JAKE” PARALysis. MEYER A. ZELIGS, 
J. Nerv. & Ment. Dis. 87:464 (April) 1938. 


Three hundred and sixteen cases of triorthocresylphosphate (“Jake”) paralysis 
were observed at the Cincinnati General Hospital up to May 1930. At that time the 
patients presented varying degrees of paralysis of the peripheral motor neurons, 
with wrist and foot drop, reduction or absence of tendon reflexes, muscular atrophy 
of the distal porticns of the extremities and few or no sensory abnormalities. 
Six years later, Zeligs found 60 of the patients still institutionalized because of 
disabilities. The patients ultimately presented combined paralysis of the upper 
and lower motor neurons with spastic paraplegia or tetraplegia, scissor gait, pes 
equinus, persistent atrophy of the distal muscles without fibrillation and exag- 
gerated tendon reflexes, often with ankle clonus and extensor plantar responses. 
There were no objective sensory abnormalities and no involvement of the medulla 
oblongata. Zeligs points out that the original conception that Jamaica ginger 
paralysis was due solely to peripheral motor neuritis is no longer tenable and that 
the toxin undoubtedly attacks the lateral pyramidal tracts of the spinal cord as 
well, leaving a final picture resembling that of amyotrophic lateral sclerosis. 


Mackay, Chicago. 


EprpurAL ASCENDING SPINAL ParAtysis SYNDROME”). TEMPLE Fay, 
Confinia neurol. 1:85 and 162, 1938. 


Fay reports 3 cases of epidural ascending spinal paralysis, a condition first 
described in 1902 by Spiller, who observed at necropsy extensive pachymeningitis 
but no inflammatory involvement of the dura, arachnoid or spinal cord. There 
were, however, degenerative changes within the spinal cord, especially in the cells 
of the anterior horn. Spiller’s second case, described in 1911, differed in the 
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presence of a mass of thick, creamy pus throughout the length of the spinal canal, 
but here also there was no evidence of penetration of the dura. 

In Fay’s 3 cases there was definite simulation of Landry’s paralysis, although 
there was a tendency toward focalization and the development of symptoms 
suggestive of transverse myelitis. Pain was an early manifestation and was 
followed by weakness and an ascending type of paralysis. Atrophy of various 
muscle groups was significant from the standpoint of diagnosis. In all 3 cases a 
localized lesion of the spinal cord was suspected, but operation revealed extensive 
thrombophlebitis of the meningorachidian veins, which was accompanied by sub- 
acute or chronic meningitis. Following resection of the inflammatory tissue and 
drainage of pus there was improvement in all cases; in all 3 cases there were 
residual signs of involvement of the posterior and lateral columns, manifested 
mainly by atrophy of the muscles below the level of the lesion. 


DeJonc, Ann Arbor, Mich. 


A CASE OF POLYGANGLIONEURITIS COMBINED WITH ENCEPHALITIS. L. BENEDEK 
and A. Jusa, Deutsche Ztschr. f. Nervenh. 148:250, 1938. 


A patient aged 47 was suddenly taken sick with signs of meningeal irritation, 
drowsiness and flaccid paralysis. Histologically, inflammatory and degenerative 
disease of the spinal ganglia and peripheral nerves was observed. Focal areas 
of inflammation were seen in the basal ganglia and floor of the fourth ventricle. 
They consisted of an increase in glia and an overgrowth of vessels. Infiltrations 
were rarer, and neuronophagia was not observed. The substantia nigra was not 


affected. Putnam, Boston. 


Peripheral and Cranial Nerves 


ASSOCIATION OF ScCIATIC NEURITIS WITH Liver Disease. S. S. LICHTMAN, Ann. 
Int. Med. 11:1992 (May) 1938. 


Lichtman reports 5 cases which indicate that the symptoms of sciatic neuritis 
in some instances may be the precursors of hepatic insufficiency. Though an 
analgesic effect of hepatitis and jaundice on sciatic pain has been observed, the 
possible relationship between the jaundice and the antecedent sciatic pain has 
escaped notice. Such a relationship may be important, for the development of 
jaundice, sometimes fatal, has recently been ascribed to the use of cinchophen 
prescribed for its analgesic effect. Sciatic neuritis may be an early manifestation 
of a disease process which may lead to hepatic disease and hepatic insufficiency. 
Endogenous or exogenous toxic agents may affect peripheral nerves before their 
hepatic effects become manifest clinically. Careful interrogation has eliminated 
the possibility of cinchophen in any form in 3 of the cases cited. J. A. M.A. 


LESIONS OF PERIPHERAL NERVES IN THROMBOANGIITIS OBLITERANS. NELSON W. 
Barker, Arch. Int. Med. 62:271 (Aug.) 1938. 


Barker made a histologic study of the peripheral nerves in 20 cases of thrombo- 
angiitis obliterans. Definite changes in the nerves of the amputated extremities 
were observed in all but 1 case. Perifascicular and intrafascicular fibrosis was 
the most consistent pathologic observation. Wallerian degeneration was seen in 
10 of 17 cases; this condition was usually patchy; the demyelination and destruction 
of the nerve fibers were greater in the distal than in the proximal nerve segments. 
Edema and atrophy were frequently noted. In 9 specimens an inflammatory 
reaction in one of the main trunks was evidenced by localized collections of 
lymphocytes. Thrombosis of the vasa nervorum was noted in 2 cases, but in 6 
the small arteries and veins showed marked diffuse inflammatory reactions char- 
acteristic of thromboangiitis. Wallerian degeneration could not be explained on 
the basis of ischemia due to obstruction of the vasa nervorum but was the result 
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of extensive occlusion of the main arterial trunks which accompanied the nerves, 
Partial wallerian degeneration, increased perineural fibrosis and inflammatory 
reaction were also observed in the subcutaneous nerves of the feet and digital 
nerves near the gangrenous areas. 

Ischemic neuritis has been used to designate the manifestations which occur 
in certain chronic progressive types of thromboangiitis obliterans. There is usually 
partial or complete occlusion of the femoral artery. Pain is the most prominent 
symptom, and this occurs over large areas of the limb and is not necessarily 
segmental. The pain, although variable in intensity and occurrence, is severe and 
intractable. It is often associated with paresthesia, hypesthesia, muscular weak- 
ness and diminution or absence of the deep reflexes. Episodes of severe vasospasm 
characterized by deep mottled cyanosis of the skin of the foot or of the entire 
lower portion of the leg may accompany the paroxysms of pain. Definite 
wallerian degeneration of the anterior and posterior tibial nerves was observed 
in all patients who suffered a neuritic type of pain, but this was absent when the 
pain was localized to the region of the ulceration or gangrene. The usual surgical 
section of the nerve or injection of alcohol for relief from intractable pain may 
be unsuccessful because this operation is usually performed on the lower third of 
the leg, to avoid as many motor fibers as possible. This failure can probably be 
explained on the basis of wallerian degeneration occurring proximal to the pro- 
posed site of injection or surgical section of the nerves. The pain of ischemic 
neuritis is almost intractable to treatment but occasionally disappears spontane- 
ously, owing possibly to the ultimate cessation of degeneration. 

Beck, Buffalo. 


Facrat Patsy or Oritic Ortcrn, AsrAM H. Persxy, Arch. Otolaryng. 27:395 
(April) 1938. 


Persky analyzed 31 cases of facial paralysis of otitic origin and found that the 
incidence was about 2 per cent of that which occurred after mastoidectomy. Of 
this number, 0.7 per cent occurred after operation, 0.3 per cent after simple mas- 
toidectomy, 0.3 per cent after radical mastoidectomy and 1 case after ossiculectomy. 
Persky concludes that any facial palsy following operative procedure calls for 


an exploratory operation. Hunter, Philadelphia. 


ProcrResstvE FactaL Patsy Propucep BY INTRATEMPORAL EPpIpERMOIDS. G. 
JEFFERSON and A, A. SMALLEY, J. Laryng. & Otol. 53:417 (July) 1938. 


During the last five years Jefferson and Smalley encountered 6 cases in which 
slowly progressive facial palsy was proved to be due to an epidermoid lodged 
within the temporal bone. No infection was present in any of the cases, and 
3 patients had never had otitis media. All, however, were deaf to a greater or 
lesser degree on the side of the palsy, and this fact led to a painstaking investiga- 
tion of the temporal bone for a possible causative lesion. The facial paralysis 
had in each case taken several months to develop and was in that respect totally 
unlike Bell’s palsy. The syndrome is related to the pure pressure effect of an 
epidermoid and not to the well known septic condition of the ordinary cho- 


lesteatoma. J. A. M. A. 


Herepity oF ScraticA: A Stupy IN Twins. P. E. Becker, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 162:183 (March) 1938. 


Becker uses the term neuritis lumbosacralis for a condition characterized by 
attacks of severe pain in the lumbosacral region with persistent milder complaints 
between acute exacerbations. The symptoms are: occasional cramps in the calves; 
fascicular twitchings in the affected limb; feelings of nervousness and fatigue; 
mild sensory changes; paresthesias; dull pains in the knees, and drawing sensa- 
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tions in the distribution of the sciatic nerve. He found these changes in 30 cases 
which he analyzed. 

Becker studied 7 pairs of identical twins and 8 pairs of dissimilar twins, one 
of whom had sciatica or lumbosacral neuritis. Of 5 of the 8 pairs of dissimilar 
twins, one member had no lumbosacral neuritis. In 3 of the 8 pairs there was a 
mild resemblance between the complaints and the clinical picture in the two twins. 
Both twins in the series of 7 identical pairs had the sciatic syndrome. In 2 pairs 
of identical twins the resemblance in the clinical pictures was not striking. Becker 
believes that this can be explained by the presence of other factors, not present 
in one twin (cachexia with malignant growth in the uterus in 1 case and exposure 
to inclement weather because of the occupation in the other). The predisposition 
to lumbosacral neuritis may remain latent and the disease become clinically mani- 
fest and severe only after exposure to significant exogenous factors. In 1 pair 
of identical twins spina bifida was observed. In a pair of dissimilar twins spina 
bifida was present in both members, although sciatica was present in only one. 
Spina bifida is considered coincidental, and not related etiologically to the lumbo- 
sacral neuritis. In a few of the identical twins the time and mode of onset, the 
character and the intensity of the clinical picture were similar. Becker emphasizes 
the probable role of a genetic etiologic factor in production of the sciatic syndrome. 


SavitsKy, New York. 


PERIPHERAL NERVE LESIONS IN CASES OF PERNICIOUS ANEMIA. W. M. VAN 
DER SCHEER and H. C. Koexk, Acta psychiat. et neurol. 13:61, 1938. 


Van der Scheer and Koek point out that attention has been given chiefly to 
the changes in the spinal cord associated with pernicious anemia, particularly to 
those of the long ascending and descending tracts in the posterior and lateral 
columns. 

The majority of those who have studied pernicious anemia regard the involve- 
ment of the peripheral nerves as exceptional. There are, however, some investi- 
gators who have described cases in which polyneuritis is found alone or together 
with medullary changes, and a few accept the view that it is the rule that poly- 
neuritic symptoms are part of the clinical picture of the disease. The observations 
which the authors made in 38 cases of pernicious anemia convinced them of the 
correctness of the view of the latter investigators. The smooth tongue, with 
tenderness at the tip and oversensitiveness to heat and acidity, which is one of 
the most important symptoms of pernicious anemia, is the result of degenerative 
changes in the nerves innervating the tongue. In view of this fact, it is remark- 
able that practically identical symptoms in the tips of the fingers and toes, the 
paresthesias, the severe pains and the supersensitiveness to cold and heat are 
ascribed not to neuritis but to a central medullary process. Moreover, it is sur- 
prising that it is never considered strange that in a disease implicating the entire 
organism the nerves of the tongue should be the only part of the peripheral 
nervous system to be regularly attacked. In the 38 cases of pernicious anemia 
described by the authors, the patients without exception complained of numbness 
and tingling in the distal ends of the extremities. These symptoms gradually 
increased in intensity, spread toward the knees and elbows and occasionally 
passed toward the trunk. The authors do not agree with the statement of many 
investigators that impairment of cutaneous sensitivity occurs only in advanced 
stages. They give detailed clinical histories in some of the cases observed by 
them. However, they do not regard it sufficient to offer clinical evidence; so 
they also furnish histologic observations. Although the number of cases in which 
anatomicopathologic proof of impairment of the peripheral nerves was obtained 
is limited, they lend strong support to the view that, in addition to the medullary 
lesion in the cord, the system of the peripheral nerves is also seriously involved 
in pernicious anemia. 


J. A. M. A. 
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Vegetative and Endocrine Systems 


PiturraRy EMACIATION (VON BERGMANN). R. H. Kunstapter, Endocrinology 
22:605 (May) 1938. 


Kunstadter reports 2 cases of a condition resembling the syndrome of pituitary 
emaciation, which is probably due to hormonal suppression of the intact anterior 
lobe of the hypophysis and is characterized by a predilection for adolescent girls. 
The principal symptoms and signs are anorexia and marked loss of weight, occur- 
ring suddenly or gradually and prolonged for weeks or months, in a girl who 
has previously been in apparent good health. Emaciation develops, and fatigue, 
nervousness or psychoneurotic symptoms are frequent. Failure of the menstrual 
period is often a common symptom. The breasts and genitalia undergo atrophy, 
and the values for the blood pressure, the basal metabolic rate and the fasting 
level of the blood sugar are low. The urine contains no gonadotropic substance 
or estrogen, indicating primary pituitary insufficiency. The blood shows secondary 
anemia. The course is favorably influenced by endocrine therapy, especially 
administration of the gonadotropic hormone of the anterior lobe of the pituitary 
and estrogenic substances. Rest and a high caloric diet are valuable supportive 


measures. PatM_Er, Philadelphia. 


Errect oF Coirus 0N GONADOTROPIC CONTENT OF PITUITARY GLANDS OF PSEUDO- 
PREGNANT Raspits. A. W. MAKEPEACE, G. L. WEINSTEIN and M. H. 
FRIEDMAN, Endocrinology 22:667 (June) 1938. 


The authors made tests to determine whether failure of the pseudopregnant 
rabbit to ovulate after coitus is due to discharge of gonadotropic material from 
the pituitary gland. Animals were placed with a vasectomized buck and observed 
to copulate; they were then isolated. On the ninth day a number of these animals, 
picked at random, were mated with a fertile buck, and the occurrence of coitus 
was verified by the demonstration of sperm in the vaginal smear. Eighteen hours 
later the pituitary gland was removed, both from the females which had copulated 
and from those which had not been mated, and assayed for gonadotropic content. 
Rapid disappearance of the gonadotropic substance from the pituitary glands of 
estrous rabbits in the first twenty-four hours after coitus was confirmed. This 
drop in the quantity of gonadotropic material in the pituitary gland was not 
observed twenty-four hours after copulation in nine day pseudopregnant rabbits. 
The pituitary gland in this case does not discharge gonadotropic substance in 
sufficient amounts to be detected under the conditions of the experiment, certainly 
not to the extent found after coitus in an estrous animal. It is probable that the 
failure of ovulation in a pseudopregnant rabbit after coitus may be attributed to 
failure in the mechanism normally causing discharge of the gonadotropic material 


from the pituitary gland. Patmer, Philadelphia. 


Pirurrary DWARFISM: TREATMENT WITH GROWTH HorMOoNE. N. M. TAy_or, 
Endocrinology 22:707 (June) 1938. 


Taylor treated 8 pituitary dwarfs with intramuscular injections of an anterior 
pituitary extract containing the growth principle, in conjuncture with oral admin- 
istration of thyroid. The ages ranged from 11 to 16 years at the beginning of 
treatment. Relatively small doses of the extract containing the growth hormone 
apparently produced favorable developmental responses in 7 of the 8 patients. In 
only 1 case was an increasing dose unsuccessful in producing improvement in the 
height increment. In none of the patients treated for more than one year was 
there any evidence of a refractory period or a time in which response to therapy 
failed. In the 3 patients treated for two years or longer, growth in the second 
year exceeded that in the first. The author saw no phenomena which might be 
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interpreted as the production of an antihormone substance. Seven patients had 
presented serious behavior problems, 5 of whom showed marked improvement, 
with satisfactory social adjustment, at the end of treatment. Only 1 patient failed 
to improve in behavior and displayed no acceleration in growth with therapy. A 
composite chart shows that the average duration of treatment was eighteen and 
a half months and the average gain in height during treatment 4.56 inches (11.6 
cm.), as against the average normal increment for the same age and time of 


2.41 inches (6.1 cm.). PALMER, Philadelphia. 


CHEMICAL STUDIES ON THE ADRENO-GENITAL SYNDROME: I. THE ISOLATION OF 
3 3 (8)-HypROXYETIOALLOCHOLANE-17-ONE 
(ISOANDROSTERONE), AND A NEW TRIOL FROM THE URINE OF A WOMAN WITH 
AN ADRENAL Tumor. G. C. BuTLer and G. F. Marrran, J. Biol. Chem. 
124:237, 1938. 


In view of the large number of steroids known to be present in the adrenal 
cortex, Butler and Marrian searched for them in the urine of a patient suffering 
from the adrenogenital syndrome. Previously, pregnane-3 (a), 17, 20-triol had been 
isolated from the urine of 2 women with adrenal tumors. Apparently, this sub- 
stance occurs only in the urine of women with adrenal virilism. The authors have 
now found three more steroids, namely, 3 (a)-hydroxyetiocholane-17-one, 3 (8)- 
hydroxyetioallocholane-17-one (isoandrosterone) and pregnane-3 (a), 17, 20-triol. 

A fourth steroid was isolated, which is a triol and probably is pregnane (or 
allopregnane)-3 (8),17, 20-triol. These results indicate active intermediary steroid 


metabolism in cases of adrenal virilism. Pace, Indianapolis 


Treatment, Neurosurgery 


INTRAVENOUS INJECTION OF Hyporonic SALT SOLUTION CONTAINING SULFANILA- 
MIDE FOR STREPTococcic MENINGITIS. G. M. Retan, Am. J. Dis. Child. 
56:483 (Sept.) 1938. 


In experiments on monkeys, planned to determine whether giving sulfanilamide 
intravenously has the advantage of increasing the concentration of the drug in 
the cerebrospinal fluid, Retan observed that when physiologic solution of sodium 
chloride containing sulfanilamide is given to monkeys intravenously the concen- 
trations of sulfanilamide are greater in the blood than in the cerebrospinal fluid. 
When a hypotonic solution of sodium chloride containing sulfanilamide is injected 
intravenously, the concentrations during the first injection are the same as with 
the physiologic solution. However, if the injection of a hypotonic solution is 
repeated on the second day there occurs a shift to a higher percentage of sulf- 
anilamide in the cerebrospinal fluid than is contained in the blood. A similar 
shift to higher concentrations in the cerebrospinal fluid than in the blood can be 
produced by giving the drug by mouth in solution or in capsules prior to the 
intravenous injection of a hypotonic solution of sodium chloride. The shift depends 
on the presence of sulfanilamide in the tissues of the body and the intravenous 
introduction of a hypotonic solution of sodium chloride containing sulfanilamide. 
The author is not in a position to know what result he would have obtained in his 
case of hemolytic streptococcic meningitis had he given sulfanilamide by mouth 
and by subcutaneous injection without using injections of hypotonic solution of 
sodium chloride containing sulfanilamide. There was prompt subjective and 
objective improvement within an hour of the beginning of each intravenous injec- 
tion. The doses of sulfanilamide used in the intravenous solution (from 6 to 
10 Gm. in twenty-four hours) were unnecessarily large. An alkaline powder of 
calcium carbonate and sodium bicarbonate was given at intervals of four hours. 
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The rate of injection most successfully used is 10 cc. of solution each hour per 
pound of body weight. A 0.375 per cent solution has been found to be most 
effective. Treatment for five hours with rest intervals of several hours between 
treatments is advised. Cerebrospinal fluid is released from the lumbar puncture 
needle during the intravenous injection for the purpose of relieving increased intra- 
cranial pressure. If the fluid is under considerable pressure and is spurting from 
the needle it is wise to drain from 5 to 10 cc. during half an hour. If the fluid is 
dripping rapidly, less than this amount should be drained. If the fluid emerges 
from the needle by a slow drop the stylet should be replaced at once without 
draining any fluid. J. A. M.A. 


High Dosace ATROPINE THERAPY IN CHRONIC ENCEPHALITIC PARKINSONISM. 
STEPHEN P. Jewett, HERMAN M. Rosow and E. Pumpran-MINDLIN, Am, J. 
M. Sc. 195:809 (June) 1938. 


Thirty patients, 21 of whom had chronic encephalitic parkinsonism and 9 
parkinsonism of arteriosclerotic, syphilitic, traumatic or doubtful origin, were 
given 1 drop of a 0.5 per cent solution of atropine sulfate three times a day, with 
the dose increased 1 drop every second day until the maximum amount of improve- 
ment occurred. This determined the optimum dose, which was then continued 
in tablet form. The most frequent toxic symptoms were dryness of the mouth, 
paralysis of accommodation, dizziness and light-headedness, lethargy and weakness, 
In general, from two to four months was necessary to establish the optimal dose. 
The maximum stabilization dose reached by any of the patients was 70 drops (an 
equivalent of 17.5 mg., or 0.35 grain) three times a day; the minimum was 10 drops 
(an equivalent of 2.5 mg., or 0.05 grain) three times a day. Difficulties in speech 
showed the greatest improvement; salivation disappeared in 14 of 21 patients; 15 
had a slighter degree of rigidity, and 11 showed fairly marked improvement in 
associated movements. Six of the ambulant patients showed no signs of pulsion 


aiter treatment. MICHAELS, Boston 


SPASMODIC TORTICOLLIS TREATED BY PLASTIC REDUCTION OF Moror FIBERS OF 
SprnaL Accessory NeERvE: Report oF Two Cases. C. B. Masson, Ann. 
Surg. 107:20 (Jan.) 1938. 


Masson suggests that complete section of the eleventh nerve on one or both 
sides followed by partial resuture may not be adequate in every case of spasmodic 
torticollis but should be used first, since it is a less serious operation. This con- 
servative method of treating spasmodic torticollis has given satisfactory results 
in 2 cases. The method is similar to that used by Dogliotti in treating the facial 
nerve for facial spasms of an organic nature: namely, plastic reduction of motor 
fibers. The operation is less hazardous than section of the cervical roots and the 
intradural portion of the spinal accessory nerve. If in any case a satisfactory 
result is not obtained, the latter procedure, which stops spasmodic movements but 
deprives the patient of considerable motor power in the neck and shoulders, may 
be resorted to. J. A. M.A. 


Errect oF /-Ceviramic Acip on INsoMNIA. S. Maurer, H. O. E. W. 
ScHOoEFFEL and M. L. Fisuer, Illinois M. J. 74:84 (July) 1938. 


Maurer and his associates have given from 1 to 3 Gm. of ascorbic acid daily 
to more than 100 patients suffering from insomnia and other conditions without 
evidence of toxic effect. An overdose produces sound sleep from which the patient 
may be aroused easily, followed by drowsiness during the day. This drowsiness, 
however, disappears within twenty-four hours after the ascorbic acid has been 
discontinued. Administration of ascorbic acid was discontinued immediately on 


Rs 
| 


ABSTRACTS FROM CURRENT LITERATURE 1055 


reports or observation of “apparently normal” sleep and was not resumed until 
after difficulty in sleep was again reported or observed. The beneficial effects of 
ascorbic acid lasted from a day to more than a week and varied with different 


J. A. M. A. 


TREATMENT OF SYPHILITIC Primary Optic AtropHy. J. E. Moore, A. C. Woops, 
H. H. Hopxrins and L. L. Stoan, J. A. M. A. 111:385 (July 30) 1938. 


Moore, Woods, Hopkins and Sloan report the results of treatment in 191 
cases of syphilitic primary optic: atrophy. When routine treatment is inadequate 
all patients probably become blind in approximately the same time as when no 
treatment is given. With adequate routine treatment the progress toward blind- 
ness seems to be appreciably slowed. Whereas untreated patients are all blind 
by the end of the seventh year, only 69 per cent of those given adequate routine 
treatment are blind by the ninth year. <A study of individual records suggests 
that adequate routine treatment not only may delay the onset of blindness in a 
fair proportion of cases but also, particularly if treatment is begun early, may 
occasionally arrest the atrophic process entirely. There can be no statistical doubt 
as to the beneficial effect of subdural treatment or malaria. In the case of sub- 
dural treatment, the data indicate that by the tenth year only 53 per cent of 
patients are blind and that if by this time the patient is still not blind the process 
is probably permanently arrested. This satisfactory result is observed in spite of 
the fact that in 4 of 41 cases blindness was apparently precipitated by treatment. 
With induced malaria the results are apparently even better, although the number 
of cases represented is too small for certainty. Within three years 14.6 per cent 
of the patients treated are blind. A study of individual case records confirms 
the fact that the progress of primary optic atrophy may be completely arrested by 
the use of either subdural treatment or malaria, more often by the latter. If 
treatment is begun while optic atrophy is unilateral, involvement of the normal 
eye may be prevented in a high proportion (70 per cent) of cases. The initial 
form of treatment for syphilitic primary optic atrophy should be induced malaria. 
If visual failure progresses in spite of malaria, subdural treatment should always 
be tried. Either of these special forms of treatment should be followed by inten- 
sive and prolonged routine antisyphilitic treatment with trivalent arsenical drugs, 


bismuth compounds and mercury. Eprror’s ABSTRACT 


TREATMENT OF ACUTE INFECTIONS OF CENTRAL NERVOUS SYSTEM WITH SULF- 
ANILAMIDE. J. B. NEAL, J. A. M. A. 111:1353 (Oct. 8) 1938. 


In spite of all the work that has been done with sulfanilamide, prontosil, the 
disodium salt of 4-sulfamidophenyl-2”-azo-7'-acetylamino-1'-hydroxynaphthalene- 
3’, 6’-disulfonic acid (formerly prontosil soluble, now known as neoprontosil) and 
various other compounds, there is still considerable difference of opinion with 
regard to the proper dosage, the best compounds and the best route of adminis- 
tration. With regard to infections with the meningococcus, Neal is of the opinion 
that serum should be used intraspinally in conjunction with some form of sulf- 
anilamide, preferably prontosil, given either orally or hypodermically. During 
the last five or six years there has been a decided increase in meningitis due to 
Bacillus influenzae. Povitzky found experimentally that mice were effectively 
protected against lethal doses of the strain B. influenzae commonly associated 
with meningitis by the use of prontosil and a specific serum. With this form 
of mningitis the clinical results have not corresponded with the experimental 
results. In treating this form of the disease the author used the specific serum 
intraspinally and also, as bacteremia is often present, intravenously. Recently 
she has combined the serum with prontosil for intraspinal use. Sulfanilamide is 
given also by other routes. The results, however, have been disappointing. Of 
18 patients only 2 have recovered. It has been reported that sulfanilamide com- 
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bined with serum was as efficacious experimentally with certain strains of pneu- 
mococcic infections as with hemolytic streptococcic infections. Neal’s clinical results 
have not corroborated this observation in the case of pneumococcic meningitis, 
Pneumococcic meningitis was uniformly fatal before the use of sulfanilamide. 
Since that time Neal had 33 cases, in 6 of which there was recovery and in 1 
the patient was under observation. It has seemed to her that one reason at least 
tor the relative lack of success with sulfanilamide in the treatment of pneumo- 
coccic meningitis is that foci of infection have so seldom been located and removed. 
The use of sulfanilamide in cases of hemolytic streptococcic meningitis has yielded 
revolutionary results. Before this chemical was used the fatality rate was more 
than 95 per cent. Since its use the rate has been less than 20 per cent in a 
group of 27 cases. The author considers the discovery of the value of sulfanil- 
amide and its various compounds, especially prontosil and prontosil soluble, one 
of the major achievements in chemotherapy. It has been used for too short a 
time for one to feel certain of the best dose and mode of administration. The 
full scope of its use in various bacterial infections is not yet known. 


Epitor’s ABSTRACT. 


SULFANILAMIDE IN ‘TREATMENT OF BRAIN ABSCESS AND PREVENTION OF MENIN- 
citis. P. C. Bucy, J. A. M. A. 111:1639 (Oct. 29) 1938. 


Bucy reports a case in which an abscess of the brain was cured and almost 
certain hemolytic streptococcic meningitis prevented by the administration of 
sulfanilamide. Owing to an error in diagnosis, a right cerebellar abscess was 
exposed with a bilateral suboccipital craniectomy. The contents of the abscess 
were aspirated, and the surface of the cerebellum was contaminated with pus 
swarming with hemolytic streptococci, the ventricular system and the subarach- 
noid space being thus exposed to this infection. The abscess was not drained. 
The administration of sulfanilamide was begun at once. The patient improved 
steadily. There was almost no febrile reaction, and at no time did signs either 
of meningitis or of refilling of the abscess develop. The patient had almost 


completely recovered within two weeks. Eprror’s ABSTRACT 


SuRGICAL TREATMENT OF DISSEMINATED SCLEROSIS BY SYMPATHECTOMY AND 
GANGLIONECTOMY. C. F. Kocu and Eucene Savirscu, Brit. M. J. 1:1254 
(June 11) 1938. 


Excision of the stellate ganglia was performed on 15 patients suffering from 
advanced disseminated sclerosis. The anterior approach was used, and the opera- 
tion was done in two stages. Improvement attributed to the operation occurred 
in 10 cases. Koch and de Savitsch believe their experience suggests the desirability 


of further trial with this procedure. Ecnots, New Orleans. 


Use oF SULPHANILAMIDE IN THE TREATMENT OF MENINGOCOCCAL MENINGITIS. 
E. C. O. Jewessury, Lancet 1:1262 (June 4) 1938. 


Jewesbury treated successfully 6 patients with meningococcic meningitis with 
a combination of specific antitoxin and sulfanilamide. The organisms vanished 
in all cases, with resulting. sterile spinal fluid. The dose of sulfanilamide pre- 
scribed was from 1 to 6 Gm. daily. All the patients showed some degree of 
cyanosis, and only 1 failed to suffer from serum sensitivity. There was no uni- 
formity in the treatment. Various forms of sulfanilamide were used orally and 
intramuscularly. Both ventricular and lumbar punctures were employed. Whether 
the best method of administering sulfanilamide is orally or by intramuscular injec- 
tion and whether it may be given without serum with as good results remain 
unsettled. 


Krinsky, Boston. 
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Muscular System 


A CASE OF SIMULTANEOUS PROGRESSIVE MUSCULAR DYSTROPHY AND PROGRESSIVE 
SprinaAL MuscuLar AtropHy. J. M. and Newton Evans, Bull. 
Los Angeles Neurol. Soc. 3:79 (June) 1938. 


Nielsen records the case of a man aged 40 who had suffered for ten years 
from gradually increasing weakness, first in the hands and later in the forearms, 
the trapezius muscles, the shoulder girdle and the quadriceps femoris muscle. 
Atrophy was present in the affected muscles, except the quadriceps femoris. There 
were marked weakness and atrophy of the facial and all cervical muscles. All 
the tendon reflexes were absent, and the Babinski, Chaddock, Gordon and 
Oppenheim signs were elicited. There were no sensory abnormalities. Reaction 
of degeneration was present in the affected muscles, The urinary creatinine was 
0.59 Gm., and the creatine, 0.29 Gm. per liter; the lead content of the urine was 
0.05 to 0.1 mg. per liter. The basal metabolic rate was —33 per cent. Roentgeno- 
grams of the skull revealed a small sella turcica. Biopsy of the trapezius muscle 
revealed atrophy of the muscle fibers and proliferation of the sarcolemmal nuclei, 
as well as increased adipose tissue between the fibers. There was some sexual 
infantilism, and the patient’s weight had increased from 117 to 163 pounds (53 to 
74 Kg.) during the ten years of his illness. The spinal fluid was normal, and the 
Wassermann test of the blood was negative. Nielsen and Evans suggest that 
pituitary dyscrasia was present, but believe that it was unrelated to the other 
changes. They believe that both progressive muscular dystrophy and progressive 


spinal muscular atrophy were present. Mackay, Chicago. 


MYOoTONIA IN A CHILD: IMPROVEMENT BY QUININE TREATMENT. ELENA BOpEr, 
EsTHER SOMERFELD-ZISKIND and EUGENE ZISKIND, Bull. Los Angeles Neurol. 
Soc. 3:88 (June) 1938. 


The authors report the case of a boy aged 5 who had suffered for eighteen 
months from slowness and difficulty in walking which disappeared on exercise. 
There was no history of a similar affliction in the family. Examination revealed 
excellent muscular development in all extremities, weakness in the arms, localized 
myotatic reaction to percussion of the muscles and marked reduction of all the 
reflexes. The myotonic hand grip was not found. Quinine sulfate, in doses of 
10 grains (0.65 Gm.) daily, produced marked improvement. The ropy consistency 
of the muscles disappeared and the myotatic reflex was diminished, but no change 
occurred in the appearance and measurements of the muscles. Temporary cessa- 
tion of medication with quinine resulted in return of the symptoms. 


Mackay, Chicago. 


STUDIES ON THE Lipip CoNTENT OF NORMAL AND DysTROPHIC RABBITS. SERGIUS 
Morcutis, ViotetT M. WILpErR, H. C. Spencer and S. H. Eppstetn, J. Biol. 
Chem. 124:755, 1938. 


Morgulis, Wilder, Spencer and Eppstein present evidence which demonstrates 
that the great increase in cholesterol observed in the muscles of rabbits afflicted 
with nutritional muscle dystrophy results from synthesis and not from redistribu- 
tion of preexisting cholesterol. Of the various tissues studied only skeletal muscles 
showed a great increase in fat, lipoid phosphorus and, especially, cholesterol. No 
changes occurred in the heart and various internal organs. In the brain there 
was also an increase in total lipid, with proportional increase in lipoid phosphorus, 
but the cholesterol, especially in the very advanced stage, was increased in some- 
what larger proportion. Not all the skeletal muscles were affected in the same 
degree, the gastrocnemius muscles being most and the abdominal muscles least 
affected of the group of five types of skeletal muscle examined. There was evi- 
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dence that cholesterol was first to increase in dystrophic muscles, that the lipoid 
phosphorous increased next and that finally, in the very advanced stage, the fat 
content rose markedly. In advanced stages of dystrophy the total lipid content 
of muscles may be doubled, and the amount of cholesterol may increase from 100 
to 350 per cent over that of the controls. As dystrophy progresses, not only free 
cholesterol but cholesterol esters increase, so that they may constitute from 12 to 
27 per cent, instead of from 4 to 8 per cent, of the total cholesterol, as in normal 
muscles. The increase in cholesterol content may be regarded as a specific charac- 
teristic of dystrophic muscles. Pace, Indianapolis. 


MINERAL COMPOSITION OF THE MuSCLES OF RaAsBIts ON A Diet PRODUCING 
Muscie DystropHy. SeErcrus Morcuiis and OsuHe_rorr, J. Biol. 
Chem. 124:767, 1938. 


The mineral composition of the skeletal muscles was studied by Morgulis and 
Osheroff in normal and dystrophic rabbits, as well as in rabbits recovering from 
dystrophy. Marked increase in the sodium and chloride content was observed in 
dystrophic muscle. This, however, receded to normal, at least in 2 of the 3 rabbits 
studied, within from six to seven weeks when the diet was supplemented with 
wheat germ. The potassium content of the dystrophic muscles was greatly 
diminished, but increased again when the regenerative processes were initiated by 
proper dietary supplement. The changes in the sodium and the potassium content 
almost compensated each other. There was also marked increase in the calcium 
content of dystrophic muscles, but this was apparently quickly restored to normal 


on the curative diet. Pace, Indianapolis. 


Is THE FACIAL MUSCULATURE SUBJECT TO PROPRIOCEPTIVE REFLEXES? J. SOMMER, 
Deutsche Ztschr. f. Nervenh. 146:294, 1938. 


The facial musculature has little weight to support and is not subject to 
powerful active external forces. For this reason, proprioceptive reflexes should 
be unnecessary. No evidence of the existence of such reflexes was obtained even 
by electromyographic means. The facial musculature has poorly developed kin- 
esthetic sensation, responding only to a threshold of 4 per cent. There appear to 
be no muscle spindles in the tendons of the facial muscles, except in that of the 
buccinator muscle. Physiologic tests could not be made on this muscle on account 


ot its position. Putnam, Boston. 


MyatTonriaA CONGENITA IN IDENTICAL Twins. K. TuHums, Ztschr. f. d.. ges. 
Neurol. u. Psychiat. 162:233 (March) 1938. 


Thums reports 2 cases of myatonia congenita in identical twins. The parents 
were related; the twins were identical. The illness began in both at the age 
of 4 or 5 months. The patients did not move as much as normal children, and 
at the age of 2 years they could neither sit nor stand. The knee jerks were absent. 
The mental development was normal. Weakness and atonia were more marked 
in the legs. The proximal muscles were relatively spared. The respiratory 
muscles were finally involved. No fibrillations were noted. There were no cir- 
cumscribed muscular atrophies. Both twins died of bronchopneumonia, two years 
apart. The presence of myatonia in identical twins is in favor of the importance 
of a genetic factor in the causation of this disease. Savitsky, New York. 


CONGENITAL HEMIHYPERTROPHY OF THE TONGUE. Fritz LANDSTEINER, Zischr. 
f. d. ges. Neurol. u. Psychiat. 162:605 (May) 1938. 
Landsteiner reports the case of a woman aged 37 who had had enlargement of 
the right side of the tongue ever since she could remember. For three years she 
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had been especially aware of this enlargement and was annoyed by a pulling 
sensation with an occasional cramplike experience in the tongue. There was no 
other evidence of asymmetry. Neurologic and serologic examinations gave normal 
results. The electrical reactions of the tongue were equal and normal on the two 
sides. The condition can be considered partial congenital hemihypertrophy. 


SavitskKy, New York. 


Special Senses 


Uveo-Parotip FEVER: NEUROLOGIC MANIFESTATIONS. Davip ARBUSE and MOosEs 
Maponick, Am. J. M. Sc. 196:222 (Aug.) 1938. 


Uveoparotid fever is characterized by inflammatory lesions of the uveal tract; 
bilateral, almost painless enlargement of the parotid glands, and low grade chronic 
fever. It is subject to many variations. Fewer than 100 cases have been reported. 
Paralysis of cerebrospinal nerves, particularly the facial, occurs frequently. Two 
cases, 1 in a Negro housewife aged 22 and the other in a married white woman 
aged 34, are described. The prodromes consist of general malaise, gastrointestinal 
disturbances, cough, night sweats, pains in the chest or abdomen, paresthesias of 
joints and paralysis of cranial nerves. Enlargement of the parotid glands, usually 
bilateral, is constant. Swelling of the submaxillary, sublingual and lacrimal glands 
may also occur. The most prominent ocular manifestations are uveitis, with iritis 
and cyclitis. Corneal herpes, vitreous hemorrhages, optic neuritis or atrophy and 
neuroretinitis may occur. Peripheral facial palsy, usually unilateral, is the com- 
monest neurologic complication and is often limited to the lower part of the face. 
Diplopia and strabismus are rare. In both cases reported ptosis was prominent. 
Pupillary changes secondary to the uveitis are fairly common. Various degrees 
of neuritis may occur in the spinal nerves. The most significant laboratory finding 
is the enlargement of the glands at the roots of the lungs. A tuberculous basis 
is probable. The prognosis is good for life (5 per cent mortality) and is fair as 


to residuals. MicHaets, Boston. 


THe Dominant Eye. WaAtter H. Fink, Arch. Ophth. 19:555 (April) 1938. 


Fink studied 125 cases in order to determine: (1) the technic for testing ocular 
dominancy; (2) the nature of ocular dominancy; (3) the influence of ocular 
dominancy on the ocular mechanism, and (4) the influence of ocular dominancy 
in the management of ocular problems. He found that all the 125 patients tested 
showed evidence of ocular dominancy when the tests were applied and that a 
definite relationship existed between ocular dominance and sidedness. He showed 
further that ocular dominancy is unvarying and is a characteristic of the ocular 
mechanism; that it is stable and that severe ocular disease early in life or prac- 
tical blindness in adults is necessary to cause its reversal; that ocular dominance 
promotes mental stability and better coordination; that it is independent of visual 
acuity and refraction; that it is established early in life; that it does not shift 
when the focus is changed from distant to near vision; that in strabismus the 
turned eye is usually the less dominant eye; that the wearing of glasses has no 
influence on the degree of dominancy; that the degree of dominancy does not 
vary in persons who use their eyes only to a slight degree for fine work as com- 
pared with those who use their eyes excessively, and, further, that sex has no 
bearing on dominancy. 

Fink concluded: (a) when dominancy is definite, binocular coordination is better 
than average; (b) when a dominant eye is in coordination with a dominant hand 
better coordination occurs; (c) a high degree of binocular coordination is asso- 
ciated with a high degree of ocular dominancy, and (d) influence of dominance 
on convergence is a factor to be considered. 


SpaETH, Philadelpphia. 
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PATHOLOGIC CHANGES IN AMBLYOPIA FOLLOWING TRYPARSAMIDE THERAPY. P., J, 
LEINFELDER, J. A. M. A. 111:1276 (Oct. 1) 1938. 


Although numerous cases of tryparsamide amblyopia have been observed clini- 
cally, there have appeared no reports of histologic examination of the eyes and 
optic pathways in such cases. Leinfelder presents a complete study of a case in 
which pathologic material was obtained nine days after the administration of 
1 Gm. of tryparsamide and seven days after the onset of visual disturbances. 
The observations are in agreement with previous reports in regard to the changes 
in the ganglion cells and in the inner nuclear layer, but evidence of acute primary 
degeneration of nerve fibers in the optic pathways was not present. It is apparent 
that changes in the optic nerves, optic tracts and lateral geniculate bodies must 
be of a secondary nature; no evidence of acute change could be observed in these 
situations nine days after the administration of the drug, yet definite evidence 
of cellular change was observed in the ganglion cells of the retina. It is prob- 
able that the amblyopia following the administration of tryparsamide, similar to 
that due to tobacco and alcohol, is caused by primary degeneration of the ganglion 
cells of the retina and that there follows secondary degeneration of the nerve 
fibers and myelin sheaths. The significance of the changes in the inner nuclear 
layer is not known. It is possible that in cases of less extensive injury these 
cells are most affected and their degeneration results in the peripheral contrac- 
tion of the visual field. Neither arteriosclerosis nor alcoholism was present. 
Accumulation of the drug has been held responsible for the pathologic changes, 
yet the patient received a single injection. Previous experience with trypars- 
amide amblyopia has demonstrated that if ocular complications are to develop 
evidence of the change usually occurs early in the treatment. The fact that the 
patient had extensive changes after a single injection of 1 Gm. of tryparsamide 
lends credence to Lillie’s suggestion of idiosyncrasy as the underlying cause of 


amblyopia. Epritor’s ABSTRACT. 


PupmLLARy DISTURBANCES IN CASES OF TUMOR OF THE BRAIN AND THEIR RELA- 
TION TO OTHER DISTURBANCES OF THE VISUAL APPARATUS. P. DEMMLER, 
Arch. f. Psychiat. 107:701 (March) 1938. 


Demmler found disturbances in the reaction to light in 64 per cent of 117 cases 
of tumor of the brain. In 12 per cent of all cases there was primary atrophy of 
the optic nerve. In 79 per cent of these disturbances of the light reflex were 
shown. In 63 per cent of all the cases there was either swelling of the optic disks 
or secondary atrophy of the optic nerve. In 57 per cent of these the light reflex 
was disturbed. In 46 per cent of the cases in which there were changes in the 
light reflex interference in the afferent path was demonstrated, and in 23 per cent 
such interference could be excluded. Of all the cases in which there were dis- 
turbances in the light reflex, completely fixed pupils were present in 23 per cent 
and normal convergence reactions in 39 per cent, and in 38 per cent the convergence 
reaction could not be tested. Absolute fixation was found most frequently in 
cases of basal tumor. Anisocoria was observed in 43 per cent of the cases; in 
9 per cent of these it was transitory. The larger pupil was as frequently seen 
on the side of the tumor as on the opposite side. Anisocoria was most frequently 
associated with gliosarcomas and metasiases of carcinomas and not as frequently 
with meningiomas and gliomas. It was most frequent in cases of markedly 
increased intracranial pressure. This disturbance was associated with 64 per cent 
of basal tumors and with 59 per cent of temporal tumors. In 30 per cent of the 
cases in which anisocoria occurred this disturbance was correlated with the reflex 


reactions. W. Maramvp, Iowa City. 


Society Transactions 


CHICAGO NEUROLOGICAL SOCIETY 
Victor E. Gonna, M.D., President in the Chair 
Regular Meeting, Oct. 20, 1938 


War Neurosis: PresmpENt’s Appress. Dr. Victor E. Gonna. 


The actual extent of the problem of “shell shock” during the World War is 
indicated by a report from England to the effect that more than 200,000 men 
in the British army alone were discharged from active service because of shell 
shock. Physicians were divided into two schools of thought with respect to 
the underlying cause: One group said that there were microstructural changes 
in the nervous system; a larger group expressed the belief that the manifestations 
developed on a purely functional basis. Under proper circumstances, the incapaci- 
tating symptoms, no matter what their foundation, are always removable. 

In treatment of a large number of patients with this condition, after pre- 
liminary psychologic preparation, weak faradic currents were used, the strength 
of which was just sufficient to elicit muscular contractions. The first patient, a 
soldier whose upper extremities had been in continuous clonic contractions for 
a year and a half, was given an uninterrupted application of the electric current 
for sixteen hours, after which the tremor stopped and he could at once sign his 
name and feed himself. The sight of this patient in the wards had such a good 
effect on the others that many volunteered for treatment. Gradually, the time 
necessary to effect a cure was reduced to a fraction of a minute. In a relatively 
short time 6,000 invalids were rendered free from symptoms. 

Many of these patients when seen twenty years later were, for all practical 
purposes, healthy. The greatest fear from which they suffered was that their 
children might be subjected to the tortures of a war. 

A moving picture taken at the time the treatments were given depicts the 
condition of the patients before treatment and their appearance after they became 
free from symptoms. 


Tremor. Dr. Paut C. Bucy. 


The material in this paper is part of an article which has been published in 
the Arcuives (Bucy, Paul C., and Case, Theodore J.: Tremor: Physiologic 
Mechanism and Abolition by Surgical Means, Neurov. & Psycutat. 41: 
721 [April] 1939). 

DISCUSSION 

Dr. Foster KENNEDY, New York: The tremor undoubtedly was of midbrain 
origin, but all must have been struck by the amazing similarity of this motor 
phenomenon arising from a lesion of the midbrain and the hysterical movements 
shown by Dr. Gonda in cases of shell shock. All have experienced difficulty in 
differentiating hysterical spasms and hysterical tremors from spasms and tremors 
resulting from disease of the midbrain, often the result of former encephalitis. 
It would almost seem that in hysteria the personality at times ceases to express 
itself through the new brain and makes use of a more antique mechanism. If 
this is so, the identity of motor patterns produced by reversible with those pro- 
duced by irreversible conditions would be explained. Functional results must 
always be in terms of the instrument producing them—a fundamental law of all 
neural phenomena. 
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Dr. Bucy must have seen cases of severe familial tremor—a rubrospinal tremor 
transmitted through several generations. This condition does not advance into 
general parkinsonism, but often constitutes a major disability in that it may 
make writing impossible. Even though in these cases the disturbance may be 
bilateral, an operation such as Dr. Bucy has described might free the right hand 
from symptoms and thus restore writing ability. 

Dr. PercivAL BaiLey: The description of this case was sent to a well 
known British neurologist for publication and was rejected on the ground that 
the case was one of shell shock. 


Dr. Victor E. Gonna: I wish to ask if there might be hope in this way of 
curing a spasm which is localized to the muscles of the neck and is known as 
“spasmodic torticollis.” It is almost generally accepted that this condition is 
caused by pathologic changes in the extrapyramidal motor system. Notwith- 
standing that it involves the muscles of the neck bilaterally, it is always more 
prominent on one side. 


Dr. Paut Bucy: At the time I operated on this patient I had Dr. Putnam’s 
report of a case of parkinsonian tremor in which he had operated on the spinal 
cord, without results. Since my patient was operated on, and because of the 
results, Dr. Putnam has again operated in such a case, cutting another pathway 
in the spinal cord, with good result. 

Dr. Kennedy has advanced ideas which were expressed by the late Kinnier 
Wilson, that functional disease mimics organic disease closely because in both, 
of necessity, the same neural pathways are used. All who saw this patient, 
including Dr. Langworthy, were convinced that the condition was organic. After 
the injury there developed definite organic hemiplegia and motor aphasia, which 
had partially disappeared when we saw him, over a year later. 

As to familial tremor: I should hesitate to apply this type of treatment 
because the disease is usually bilateral, and bilateral extirpation would hardly be 
justified. 

Dr. Gonda raised the question of the suitability of this type of treatment in 
certain cases of spasm of the muscles of the neck, or torticollis. There the ques- 
tion of differentiating between the organic and the functional is even more diffi- 
cult. I have often considered a cortical extirpation in such cases and have resolved 
to perform such an operation when a suitable occasion arose, but to date the 
patients and I have been unable to agree on what is suitable. 


Victor E. Gonna, M.D., President, in the Chair 


Regular Meeting, Dec. 15, 1938 


ANEURYSM OF THE VERTEBRAL ARTERY: REPORT OF CASES. Dr. PETER BASSOE. 
This paper appeared in the March 1939 issue of the Arcitives, page 471. 


“Srttver CELLS” AND “SPIROCHETE-LIKE”’ FORMATIONS IN MULTIPLE SCLEROSIS 
AND OTHER DISEASES OF THE CENTRAL Nervous SySTEM. Drs. GeorceE B. 
HassiIn AND I. B. DIAMOND. 


This paper appeared in the March 1939 issue of the ArcHives, page 471. 


DISCUSSION 


Dr. ArTHUR WEIL: Since Kuhn and Steiner described spirochetes in the 
brain in cases of disseminated sclerosis, they have had to defend themselves 
against skeptics who refused to believe that the demonstration of single spiro- 
chetes in isolated cases was sufficient evidence to prove the theory of the spiro- 
chetal origin of the disease. Recently, this problem has been discussed by Kopeloff 
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and Blackman of the New York State Psychiatric Institute. I had an oppor- 
tunity to see some of their slides stained by Steiner’s method, and there was 
no doubt that spirochetes would have stained clearly if they had been present, 
as they did in a case of juvenile dementia paralytica. However, these investi- 
gators did not observe definite spirochetes in sections of any of the brains of 
11 patients with disseminated sclerosis stained by this method. 

The question arises whether these spirochetes may have transitory forms or 
whether they are so rapidly destroyed that their débris only can be demonstrated. 
Steiner assumed the latter possibility and claimed that this débris is contained 
in large, argyrophilic cells, which he called “silver cells.” While, indeed, Rogers, 
Kopeloff and Blackman saw such silver cells only in disseminated sclerosis and 
spirochetal disease, Drs. Hassin and Diamond, like Liithy and others, have 
demonstrated them in other pathologic conditions. The fact that such silver 
cells are seen mostly within or around the wall of blood vessels suggests that 
they are scavenger cells laden with débris which is argyrophilic. That this 
débris represents degenerated spirochetes, and not merely products of disinte- 
gration of brain tissue, however, has not yet been proved. 


Dr. CLarRENCE A. NEYMANN: If infected tissue near the surface of the 
human body is heated to 105.8 F. for two hours the ordinary spirochetes, such 
as are seen in chancres, die and disappear. If such syphilitic lesions are heated 
for a shorter period some of the spirochetes die. If they are stained with silver 
while in the process of dying they show typical degenerative forms and appear 
like dots arranged in corkscrews, similar to the usual form of the spirochete. 
It makes a great difference whether the spirochetes are growing near the sur- 
face of the body or in the deep tissues. Those located in the depths are not 
affected, or only slightly, by such temperatures. 

Certainly, pictures similar to all the degenerative forms observed and described 
by Steiner in cases of multiple sclerosis can be seen in syphilitic chancres after 
treatment with heat, if one makes biopsies of the chancres from time to time 
as the heating progresses. It is also true that if heat acts directly on the spiro- 
chetes in the serous fluid expressed from a chancre changes in their form occur 
after a temperature of 105 F. has been maintained for half an hour. The 
organisms gradually disappear by lysis after they have been heated for an hour. 
This seems important, since Spirochaeta pallida while undergoing dissolution looks 
much like the specimens described in the brain by Steiner. However, I wish 
neither to make the foolish suggestion that S. pallida causes multiple sclerosis nor 
even to infer that this disease is caused by another spirochete. Nevertheless, the 
similarity of the pictures shown to S. pallida undergoing dissolution is striking. 

Finally, many investigators agree that artificial fever improves many patients 
suffering from multiple sclerosis and at times arrests the progressive course of 
the disease. This clinical fact speaks for an infectious basis of the disease. 
I have observed a large group of patients treated with artificial fever during the 
last six years. At least 40 per cent attained a good remission of the disease, all 
of whom have maintained the improved clinical status. 

Dr. Vicror Gonna: I wish to emphasize that the spirochetes observed by 
Steiner in cases of multiple sclerosis are not identical with those causing syphilis 
of the nervous system. The use of the term spirochete started a wave of treat- 
ment of multiple sclerosis with antisyphilitic drugs. The results were discour- 
aging. 


Dr. Georce B. Hasstn: As I have stated, Steiner did not say that the 
spirochete-like structures he saw in cases of multiple sclerosis are identical with 
the spirochetes of syphilis. The latter have nothing to do with multiple sclerosis. 
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There is no danger that young physicians will be misled and use antisyphilitic 
drugs in treatment of multiple sclerosis, for the infectious origin and inoculability 
of this disease, advocated by Kuhn and Steiner in 1919, had definitely been dis- 
proved by Noguchi. The spirochetes of multiple sclerosis, according to Steiner, 
are short-lived bodies and break up quickly, appearing as granules within so-called 
silver cells. Kopeloff, Blackman, Tracy and others confirmed the presence of 
silver cells, but saw no spirochetes. There can be do doubt that the formations 
described by Steiner are not specific for multiple sclerosis, as they may be 
observed in any condition in which degeneration or destruction of brain tissue 
is in evidence. 


Tue Nervous CONTROL OF TEMPERATURE REGULATION. Dr. S. W. RANSON and 
Dr. GEORGE CLARK. 


The hypothalamus serves as a thermostat in regulating body temperature. 
The supraoptic and preoptic regions are specifically sensitive to heat, and when 
this part of the brain is warmed by passing a high frequency, low voltage cur- 
rent through it there is activation of mechanisms for heat loss, with panting and 
sweating. Destruction of this part of the brain causes loss of abiilty of the 
animal to pant and sweat when the body temperature rises too high. The path- 
way from this region leads backward through the lateral part of the hypo- 
thalamus, and bilateral destruction of this pathway also prevents the overheated 
animal from panting and sweating. 

The sympathetic centers in the hypothalamus are concerned with the produc- 
tion and conservation of heat. Extensive damage to these centers causes loss 
of ability to protect the body against overchilling. Small lesions if placed in the 
caudolateral part of the hypothalamus so as to interrupt the descending pathway 
from the hypothalamic sympathetic centers will cause a similar loss. Animals with 
such lesions become chilled at room temperature and have subnormal temperatures. 
This condition may be spoken of as hypothermia. 

Hyperthermia sometimes results in cats and monkeys when lesions are placed 
in the preoptic or supraoptic regions, so as to destroy the region specifically 
sensitive to heat, or in the anterolateral part of the hypothalamus, destroying 
the descending pathway from this region. Such lesions also irritate the sym- 
pathetic centers situated more caudally in the hypothalamus and thus cause an 
increase in production and conservation of heat. 


DISCUSSION 


Dr. PercivAL BatLey: Neurosurgeons are only too familiar with the fact 
that the hypothalamus has to do with temperature regulation. One knows that 
whenever one has to intervene in this area one is apt to produce a reaction and 
changes which may be fatal. The response is accompanied by high body temper- 
ature and rapid respiration, and sometimes chills in the early stage. Most often 
the body has a blue and white mottling. There is probably vasoconstriction of 
all blood vessels, and the patients are unconscious. I wish to ask what Dr. 
Ranson judges is the state of consciousness in his animals. Surgeons often see 
the condition last as long as two or three weeks. Usually it is not over in two 
days. If the patient recovers the temperature is apt to become subnormal, but 
I do not recall having seen a patient with subnormal temperature on the first 
day. Surgeons rarely intervene in the posterior part of the third ventricle. One 
always approaches from the front. The therapeutic suggestion made by Dr. 
Ranson is of great interest, for surgeons have depended on sponging with alcohol 
or packing the patients in ice to reduce the temperature. 
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Dr. S. W. Ranson: The animals with hyperthermia were usually alert. 
Those which had lesions placed far back had low temperatures and practically 
always were somnolent for a time. It may be that the lesions in animals are 
more discrete than those in patients and a sharper separation of the functions 
of the anterior and the posterior part of the hypothalamus is obtained. There 
is a good deal of similarity in the picture presented by animals and that by 
patients with hyperthermia; respiration, however, was never rapid in the cats; 
I have no information about the cutaneous temperature. One may assume that 
there was vasoconstriction, but ‘I have no measurements of cutaneous temper- 
ature to prove it. 

I think it is easy to understand why in patients who have survived a pro- 
longed period of hyperthermia there should be a period of hypothermia. It 
means that the lesion which originally irritated the sympathetic centers in the 
hypothalamus finally left them damaged. As to sodium amytal producing dryness 
of the skin: That probably represents a decrease in sweating; it would be 
interesting to determine the cutaneous temperature under these conditions. I 
think one might find an increase. Certainly, the effect of pentobarbital sodium 
as it is used as an anesthetic in operations on animals is similar to that in cats 
with hyperthermia. It produces a pronounced drop in temperature; for this 
reason, it is necessary to keep the animals on a heating pad during the operation 
and place them in an incubator overnight. 


Victor E. Gonna, M.D., President, in the Chair 
Regular Meeting, Jan. 19, 1939 


MULTIPLE UNILATERAL PARALYSES OF THE CRANIAL NERVES: REPORT OF Two 
Cases IN WuicH It was DUE TO SUPPURATION IN THE PRESENCE OF 
DiaBetes. Drs. THEeopoRE T. STONE and ALeEx J. ARIEFF. 


Two cases of multiple unilateral paralyses of the cranial nerves are herewith 
reported because of several factors: A number of cranial nerves were involved, 
i, e., eight in each case; in each case the disease occurred in a young adult who 
showed gross evidence of suppuration in the temporal, maxillary and sphenoid 
bones, as well as the nasal sinuses, and had severe diabetes; both patients were 
deeply comatose and in a serious condition; both patients received sulfanilamide 
and insulin and responded favorably. 


Case 1—A man aged 26 with diabetes mellitus became comatose two days 
after extraction of a tooth. While being treated, paralysis of the second to the 
ninth cranial nerve developed, all on the right side. A nonhemolytic streptococcus 
was cultured from material from the maxillary sinus and later from the draining 
ear. Although the diabetes was fairly well controlled and neoprontosil (disodium 
4-sulfamidopheny] -2’azo- 7’ - acetylamino - 1’ - hydroxynaphthalene - 3’,6’ - disulfonate) 
apparently controlled the infection, the bony involvement continued until surgical 
petrositis developed. After operative drainage the condition slowly healed. At 
present the palate is closed in as the result of a plastic operation. Vision is gone 
from the right eye, but some lateral (abducens) motion of the eye is returning. 
Facial movements on the right side are also possible, but are limited. The second 
and third cranial nerves remain completely involved. 

Case 2.—S. T., a white woman aged 35, was admitted to a medical ward in 
diabetic coma. After relief from the coma gradual paralysis of the second to the 
ninth cranial nerve (inclusive) developed on the right side. Headache was severe 
and on the right side. Signs of suppuration gradually appeared in the maxillary 
and sphenoid sinuses and finally localized as osteomyelitis of the temporal, maxil- 
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lary and sphenoid bones. Hemolytic streptococci were obtained in the maxillary 
sinus. Mastoiditis and erysipelas developed. The mastoiditis required surgical 
therapy. Although neoprontosil seemed to control the infections, the bony portions 
required drainage because of actual pus. At present, the right eye is blind, and 
there is still complete paralysis of the third, fourth, fifth, sixth, seventh and ninth 
cranial nerves on the right side, together with partial paralysis of the right eighth 
nerve. Sulfanilamide (61 Gm.) was used intermittently for about two months. 


STUDIES OF VENTRICULAR CASTS MADE IN THE PRESENCE OF INTRACRANIAL 
Tumors. Dr. JoHN MartTIN. 


Impressed by the need of some agent by which roentgenograms, the findings 
at the operating table and the clinical history of the physiologic disturbances can 
be correlated and satisfactorily explained, I have developed a method of investi- 
gating ventricles of the brains of patients dying of intracranial tumors and other 
organic lesions of the brain. Moulage casts of the ventricles of 40 brains have 
been prepared, affording an objective and palpable means of understanding the 
wide variety of anatomic defects which may occur in the presence of organic 
disease of the brain. These models, used in a postmortem review of the cases, 
have been instructive in three ways. 

First, the study has been illuminating in its surgical aspects and has allowed 
a simple classification of defects according to the type and location of the lesion. 
Second, the anatomic defects have been correlated with the physiologic changes 
shown by the patients; in several instances it was not until after inspection of 
the models that previously confusing and unexplained symptoms were clarified 
by discovery of the destructive changes which accounted for them. Third, as has 
been the experience of many anatomists, the method of construction of a per- 
manent model from a fixed specimen has been a great aid in the study of the 
normal anatomic relations of the ventricles and important and rather frequently 
occurring anatomic aberrations. Several representative ventricular reconstructions 
are displayed, and their value is illustrated by 4 case histories. 


Newer ASPECTS IN DIAGNOSIS BY THE AID OF PNEUMENCEPHALOGRAPHY. Dr. 
Leo M. Davinorr, Brooklyn (by invitation). 


For many years my colleague, Dr. Cornelius G. Dyke, and I have attempted to 
correlate the clinical and pathologic data in a large series of cases with the 
anatomic relations of the brain as seen in the pneumencephalogram, and in so 
doing have observed a number of facts which are ordinarily not seen in the usual 
approach to the reading of encephalograms by the routine method. 

For example, we have shown that located in the inner aspect of the atrium of 
the lateral ventricle on each side one usually sees a projection represented by a 
filling defect that is produced by the glomus of the choroid plexus. This obser- 
vation we confirmed by the constancy of the defect in numerous encephalograms 
and by the correlation of the defect with calcification in the glomus of the choroid 
plexus in a case in which such calcification existed. Once, in a case in which 
the defect in the glomus appeared larger than normal we were able to show post 
mortem that the glomus was increased in size by the presence of a bunch of small, 
grapelike cysts of the choroid plexus. We noted in a series of cases of marked 
enlargement of the glomus defect that the enlargement occurred on the same side 
as the posterior ventricular puncture, when a unilateral puncture was made, and 
that if gas remained in the ventricle for a few days the enlarged shadow seemed 
to shrink. Furthermore, in 1 case in this group postmortem examination revealed 
a hemorrhage into the choroid plexus as a result of insertion of the cannula for 
introduction of gas directly into the ventricles. We were therefore conyinced 
that in the whole series the temporary enlargement of the choroid plexus, as seen 
by the enlarged defect in the glomus, was due to such hemorrhage, or perhaps to 
edema of the glomus—an observation which we consider important in that it pre- 
vents a wrong diagnosis of tumor of the choroid plexus. 
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Another example of the value of these anatomic studies of the brain in vivo 
by means of encephalography has been the application of knowledge concerning 
the normal appearance of the subarachnoid cisterns and the changes that occur 
in the shadows of these structures as a result of disease, especially tumor, which 
involves the spaces. By observation of a large series of cases and verification of 
the encephalograms by operation and, in some instances, by postmortem examina- 
tion, we have been able by study of the encephalograms to differentiate primary 
gliomas of the optic chiasm, pituitary adenomas, suprasellar meningiomas, aneu- 
rysms originating from the internal carotid artery or its branches, tumors within 
or external to the pons and tumors of the cerebellum which deform the cisterna 
magna. (Examples of these various lesions were illustrated by lantern slides.) 

At times a study of the encephalograms has revealed a situation so characteris- 
tically associated with fixed changes in the skull that after one has made a number 
-of combined examinations of plain roentgenograms and encephalograms encepha- 
lography may become unnecessary in cases of a similar sort. 

That was the situation in a series of cases which we described several years 
ago in which hemiplegias in adolescents or young adults had been present from 
birth or early childhood and in which encephalograms showed a large lateral 
ventricle on the side of the brain involved, with displacement of the ventricular 
system toward that side. Roentgenograms of the skull in these cases showed 
thickening of the vault on the side of the cerebral atrophy, with enlargement of 
the air sinuses on the same side, indicating an effort on the part of nature to fill 
the intracranial space left vacant by a shrunken hemisphere. These changes in the 
skull are so characteristic of the condition and are associated so regularly with 
the encaphalographic findings just described that it appears unnecessary at present 
to make encephalograms in cases of this sort, the anatomic picture being clear 
from the roentgenograms of the skull. 

More recently, we have studied a series of cases in which, again, a relation 
existed between the changes in the skull and the intracranial disease, which was 
further confirmed by encephalography. Recognition of the changes in the skull 
again made the encephalograms unnecessary. This was a series of cases of 
adolescent persons who gave a history of early trauma, either at or shortly after 
birth, and who showed few if any symptoms until a second trauma occurred, less 
than a year previous to admission to the hospital. The symptoms following the 
second trauma were usually those of slight increase in intracranial pressure. On 
examination, the patients showed little neurologic abnormality, but most had a 
visible deformity of the skull in the nature of a bulge in the temporal region of one 
side. Roentgenograms of the skull all showed elevation of the sphenoid ridge, 
superior orbital plate and superior orbital ridge; deepening, widening and lengthen- 
ing of the middle fossa on the same side, and, to some extent also, hypertrophy of 
the frontal and ethmoid sinuses and thickening of the vault, similar to that observed 
in cases of infantile hemiplegia. Encephalograms in these cases showed a ven- 
tricular system of normal size, displaced slightly laterally from the bony changes 
just described. At operation the condition in all cases proved to be chronic sub- 
dural hematomas. We are now convinced that in patients in the same age group, 
with a similar history and roentgenographic findings, subdural hematomas of this 
variety can be diagnosed without the use of encephalography. It is our belief that in 
the patients in our series a subdural hematoma probably formed at the time of the 
original injury; that the hematoma having occurred in infancy or early childhood, 
the malleable skull reflected the intracranial pressure by pressure atrophy, which 
involved not only the skull external to the hematoma but the brain internal to it. 
The next step in the process we conceived as being a diminution in pressure due 
to absorption of the liquid contents of the clot, with the result that intracranial 
space was now more than ample and the skull reacted over a period of years by 
thickening of the vault and dilatation of the sinuses, in a manner similar to that 
which occurs in cases of infantile hemiplegia. The next step, as we conceived it, 
occurred years later, when a second injury resulted in further bleeding into the 
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hematoma, with return of increased intracranial pressure. This combination of 
events, therefore, led us to look on the condition in these cases as relapsing juvenile 
chronic subdural hematoma. 

DISCUSSION 


Dr. Victor E. Gonna: This is indeed an anniversary. Twenty years ago, 
Dandy injected air into the subarachnoid space; the fact that three years later 
Bengel gave the name encephalography to this procedure does not mean that he 
was the first to perform it. Without knowing the normal picture it is difficult to 
read the encephalogenograms which show pathologic conditions. “The Normal 
Encephalogram,” by Drs. Davidoff and Dyke, which may be called a textbook of 
the anatomy of the subarachnoid spaces, will be of great help in diagnosis with 
help of the encephalogram. 


Dr. Loyat Davis: There is little that one can add in the discussion of papers 
such as these of Dr. Martin and Dr. Davidoff, because they are so factual. In 
extending my congratulations to them, I cannot help but think of the time, about 
1922 and 1923, when Dr. Pollock suggested that we attempt to study the normal 
anatomic features of the ventricular system in brains at autopsy. We were not as 
resourceful as Dr. Martin and used a crude method of filling the ventricles with 
mercury and then taking roentgenograms. In comparison with this crude method, 
Dr. Martin’s reconstruction of the ventricles is an accurate and advanced method 
of investigation. 

I have always believed that the most important facts to be learned from air 
studies of the ventricular system are those which give aid and are important to 
the surgeon. Dr. Davidoff has illustrated many facts of surgical importance, and 
such a basic study has obviously been necessary since the introduction of air into 
the cerebrospinal fluid spaces was first used for diagnosis. It is not often that 
the surgeon and the neurologist cannot determine before operation the side, and 
even the location, of the lesion, but when this is impossible by the usual methods 
of neurologic examination the advantage of an air study is tremendous. I cannot 
but add a trite statement to the effect that encephalography has almost become 
an office procedure. I believe that air studies should be made only by the surgeon 
who may expect to operate on the patient; he may need to operate immediately 
after the introduction of air, either by lumbar or by ventricular puncture, because 
of untoward effects produced by the air. In fact, some neurosurgeons introduce 
air just prior to a planned operation because of unfavorable experiences with such 
procedures. The knowledge obtained by the person who performs the encephalo- 
graphic or ventriculographic examination cannot be passed on even to the roent- 
genologist, and certainly not to a surgeon who has stood on the side lines and 
who has the encephalograms or ventriculograms handed to him, with the diagnosis. 
I am convinced that encephalography and ventriculography are surgical :procedures. 


Dr. Harotp C. Vorts: Several months ago I saw Dr. Martin’s work and 
these models, and I know the tremendous amount of painstaking labor involved. 
Of interest was the case of bilateral tumor in which the model showed the ventricle 
to be enlarged on the side of the larger tumor, on which the decompression had 
been carried out; I hope Dr. Martin will tell more about it. There had been 
enlargement of the ventricle after the operation, as is shown clearly by the pre- 
operative ventriculogram. That brings up a subject which has always intrigued 
me—the effect of decompression on brains containing space-occupying lesions not 
removed by the surgeon, particularly tumors that are inoperable. I wish he would 
tell more about that. 

I wish to ask Dr. Davidoff whether he has had occasion to carry out 
encephalography in cases of tumor of the cerebellopontile angle. I was interested 
in the encephalograms that had been made in cases of tumors in the region of the 
optic chiasm. I myself have not seen fit to take encephalograms in such cases, 
but I can see from Dr. Davidoff’s slides that valuable preoperative information 
may be obtained. 
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The reason for my question about tumors of the cerebellopontile angle is that 
a few months ago I saw a patient with no objective signs of increased intracranial 
pressure, but with symptoms and findings which led me to suspect a tumor of the 
angle. I did not make an encephalogram because I was not sure I would gain 
information of value. As it has turned out, a period of observation revealed that 
the patient did not have a tumor; I still wonder, however, if I would have gained 
information of value from an encephalogram. 


Dr. Ertc Oxpperc: I think Dr. Davidoff’s paper adds many practical facts to 
the diagnostic procedure of injection of air or gas into the cerebrospinal fluid 
spaces. The information most interesting to me was the elaboration of the sig- 
nificance of distribution of air around the base. I believe that until the work of 
Davidoff and Dyke it had been general practice to depend on local neurologic 
signs plus roentgenographic evidence of bony change for the diagnosis of lesions 
in the neighborhood of the sella, interpeduncular space or pons. With these recent 
contributions, in which air is used to demonstrate changes in the basal cisterns 
in these regions, it is evident that the differential diagnosis of inflammatory 
processes, neoplasms and aneurysms can be greatly clarified. 


Dr. Percivat BarLtey: I am not sufficiently impressed by the production of 
a hematoma in the choroid plexus to abandon the carrefour and shift to the frontal 
horn, and I should like to ask if Dr. Davidoff obtains better filling of the third 
and fourth ventricles by the anterior puncture. That would be an adequate reason 
for using the anterior rather than the posterior approach. 


Dr. ABRAHAM ErtLeson: I am indebted to Dr. Davidoff for this presentation. 
In many encephalograms one had seen lines of air in the brain but had been unable 
to interpret them until Dr. Davidoff described the anatomic relations of the cis- 
terns and their pathologic alterations, especially when tumors invade the third 
ventricle. I wish to ask Dr. Davidoff whether in making a puncture of the 
anterior horn he drills a burr hole over the frontal horn or whether he uses the 
Dogliotti method of entering the horn through the roof of the orbit. 


Dr. R. P. Mackay: To what extent does Dr. Davidoff think encephalography 
by the lumbar route should be utilized in cases in which a tumor of the brain is 
suspected? He has used it to advantage in many cases of tumor of the brain, and 
I wish he would discuss the contraindications. I have usually declined to perform 
encephalography in the presence of choked disks or other evidence of increased 
intracranial pressure. 

What standardized technic does Dr. Davidoff use in making his encephalograms, 
in order that the various measurements will be comparable in all the cases? 

Apropos of the discussion by Dr. Davis, I wish. to ask Dr. Davidoff how 
often he has found it necessary to operate in order to save a patient immediately 
after performing encephalography. 


Dr. Leo M. DaviporF: I wonder if Dr. Martin has considered painting his 
models with a very thin coat of radiopaque substance and then taking roentgeno- 
grams of the model in the same position in which the ventricles appear in the 
encephalogram. 

In answer to Dr. Voris’ question about tumors of the cerebellopontile angle: 
In spite of the fact that we see a considerable number of these tumors, we have 
few encephalograms in such cases. The characteristic tumors of the angle present 
a clinical picture which seldom leads one astray, so we do not have many air 
studies of tumors of the angle—4 altogether, I believe. These show some changes 
in the region of the pontile cistern laterally and the fourth ventricle, which leads 
me to think one can diagnose the condition from an encephalogram. I do not 
believe I have had occasion to depend exclusively on the encephalograms for 
diagnosis. 

In reply to Dr. Bailey: I, too, was reluctant to give up the posterior approach, 
but now find the anterior ventriculographic method much more satisfactory. The 
patient is placed face down, with the head thrown back, and when gas is injected 
it gives better filling than through the posterior approach. I found a considerable 
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number of patients with ventricles of normal size in whom I had poor filling of 
the ventricles by the posterior puncture; now I believe that in such cases I secure 
better filling. 

In answer to Dr. Mackay: I try to perform encephalography only in cases of 
tumor in which there is no increase of intracranial pressure. Frequently, we have 
cases of tumor in which there is a slight degree of pressure and we may make an 
encephalogram in such cases. Frequently, we have cases in which a tumor is 
difficult to localize clinically and the ventriculogram has failed to show filling of 
the ventricles; in such cases we are forced to perform encephalography. In these 
cases we plan to operate immediately if necessary. 

Concerning the measurements of these structures: For many years Dr. Dyke 
and I have used a technic which is perhaps arbitrary, but convenient. We take 
encephalograms at a distance of 29 inches (73.66 cm.). We have tested the 
differences in the size of structures in encephalograms in the same case by varying 
the distance; we can vary the distance 5 or 6 inches (12.7 or 15.24 cm.) and obtain 
relatively little difference in the size of the structures of the intracranial cavity 
as seen in the encephalogram. 

As to the question of being forced to operate immediately: We follow the 
procedure of operation after ventriculography as soon as the operating room is 
ready when there is increased intracranial pressure. 


BOSTON SOCIETY OF PSYCHIATRY AND NEUROLOGY 
Tracy J. Putnam, M.D., in the Chair 


Regular Meeting, Dec. 15, 1938 


Fottow-Up Strupy or NoNSyYPHILITIC PsycHotic PATIENTS WITH ABNORMAL 
SprnAL Fiurp. Drs. Puitie and Rosert SCHWAB. 


A follow-up study was made at the Boston Psychopathic Hospital of 165 non- 
syphilitic patients with psychoses whose spinal fluid was abnormal. The 
patients were followed for an average period of three years. (1) In 6, or 4 
per cent, the abnormal findings were traced to errors in technic (laboratory error 
or “bloody tap”). (2) In 70, or 42 per cent, confirmation was obtained of neuro- 
logic or metabolic conditions which were suspected originally to be responsible 
for the abnormalities of the spinal fluid. These conditions were: cerebral vas- 
cular disease, alcoholism, drug intoxication, encephalitis, trauma of the brain, 
tumor of the brain, multiple sclerosis, pellagra and Huntington’s chorea. (3) 
In 19, or 12 per cent, organic diseases were discovered in the follow-up study, 
though at the time of first examination of the spinal fluid these diseases were 
not recognized. They were: cerebral vascular disease, tumor of the brain alco- 
holism, myxedema, encephalitis, multiple sclerosis, intracranial tuberculoma and 
Pott’s disease. (4) In 70, or 42 per cent, the abnormal spinal fluid findings 
remained unexplained. Thirty-five of these patients had schizophrenic and 17 
manic-depressive psychoses. 

It is concluded that data on abnormalities of the spinal fluid of nonsyphilitic 
psychotic patients should be regarded as highly significant even if no ready 
explanation is at hand. Every effort should be made through further examinations 
and prolonged observation to determine the cause of the abnormalities. Neuro- 
logic or metabolic disease may thus be discovered which will account not only 
for the abnormalities of the spinal fluid but also for the psychosis. 


DISCUSSION 


Dr. T. J. C. von Storco: Were the abnormalities of the spinal fluid present 
later in any of the 70 cases in which they were explained and the psychotic state 
remained the same? 
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Dr. Wit1t1AM L. Hott, Worcester, Mass.: In a patient who came into the 
hospital several times and had a number of examinations of the spinal fluid, the 
protein content at first was 120 mg. per hundred cubic centimeters; some estima- 
tions were 90 mg. and some as high as 120 mg. There were no neurologic signs, 
but there was a definite schizophrenic complex. 

At the Boston Psychopathic Hospital I made many lumbar punctures on 
schizophrenic patients showing no neurologic symptoms whatever; again, I found 
many abnormalities with unexplained diagnoses. One should observe such patients 
longer. On the average, they were followed for only three years. They should 
be followed for five or ten years in order properly to evaluate the results. 

Dr. ABRAHAM Myerson: The diagnosis of schizophrenia in the presence of 
verified abnormal spinal fluid findings is hazardous. 

Dr. James B. Ayer: Neurologists have the same difficulties with unexplained 
abnormalities in the spinal fluid. I am frequently asked to explain a slight eleva- 
tion in protein, which is sometimes proved to be transitory; I do not believe that 
one must insist that a pathologic condition exists in such a case. Recently an 
epileptic patient showed a large number of cells after spinal fluid puncture. The 
possibility of a pathologic condition could not reasonably be entertained, and after ten 
days’ examination of the fluid gave essentially normal results. A technical error? 
Perhaps. The result of previous puncture? Perhaps; but the finding was not, 
I think, significant of pathologic changes as a cause of the epilepsy. I am sur- 
prised that Dr. Solomon does not find that in a certain number of the cases the 
condition proves to be a burned-out syphilitic process. That is true in a certain 
number that I see. I agree with Dr. Holt that subsequent repeated examinations 
of the fluid would be of great service if they could be arranged. 

Dr. Ropert ScHwas: Dr. Solomon and I have been impressed by the cooper- 
ation of the record rooms and staffs of the various state hospitals. 

Dr. Puitip Sotomon: I am grateful to Dr. Ayer for his criticism. Undoubt- 
edly these patients should be followed for a much longer period. Dr. Holt 
answered Dr. von Storch’s question. Usually, abnormalities clear up quickly. It 
is conceivable that many or all patients with schizophrenia have a transient 
abnormality in the spinal fluid at some time in the course of the disease. A patient 
who had burned-out syphilis was excluded from this group of “nonsyphilitic” 
patients. The study was made at the Boston Psychopathic Hospital, where 
syphilis of the central nervous system will almost certainly be detected if it is 
present, so there was not more than 1 such case in our group. 


StupIES ON RESPIRATION IN THE PsycHONEUROSES. Dr. J. E. FINESINGER. 


This report is a summary of several studies on respiration, one of which (“Effect 
of Pleasant and Unpleasant Ideas on Respiration in Psychoneurotic Patients”) will 
be published in a subsequent issue of the ARCHIVES. 


DISCUSSION 
Dr. M. E. MacDonatp: Has Dr. Finesinger a chart of the patients cured? 


Dr. I. H. Cortat: I was interested in these experiments because they reduce 
to mathematical accuracy what has so often been observed clinically in certain 
types of neuroses. In anxiety hysteria, and more especially in the phobias, there 
are complaints of respiratory difficulties during states of emotional tension. Under 
these conditions, one is dependent on what the patient tells of his history and the 
details of phobic reaction. In patients who are under analysis changes in the 
rapidity of respiration can often be observed. This is especially true in anxiety 
states of hysterical patients when they are producing material referring to phobic 
reactions during the course of analysis. It is also true of patients in relating 
anxiety dreams, and during the free associations of the dream changes in respira- 
tion can often be detected. From these changes in respiration one can often 
surmise that material is being repressed. In a number of cases, too (although this 
is apart from the discussion), it is known that certain types of bronchial asthma 
are the results of a hysterical state, essentially a psychosomatic reaction. 
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Dr. WILFRED BLoomBerG: I wish to ask Dr. Finesinger what is the significance 
of the change in acuteness of the expiration-inspiration angle. Does the change 
in the angle correlate with increase in rate? If so, may it not be due merely to 
the change in rate of respiration? Also, I wish to ask what is the significance 
of sighs. Dr. Paul White pointed out several years ago that patients with the 
so-called effort syndrome show a greater number of sighs in a five minute period 
in the basal metabolic test than do normal subjects used as controls. 

Dr. Witt1am L. Hott, Worcester, Mass.: Is there any relation between the 
suggestibility of the patient and the respiratory rate? 


Dr. J. E. FINestncer: In answer to Dr. MacDonald’s question: I had no 
follow-up experience with the group discharged from the hospital. 

I am grateful to Dr. Coriat for his remarks. In this study I have made a 
correlation between the remarks of the patients and subjects and the respiratory 
tracings. It is conceivable that in some of the subjects unconscious ideas and 
unconscious reactions were stimulated as well. There are no data in the study 
on this point. The patients in group 2 reported that they were thinking of the 
same things as did the patients in group 1, but there was little reaction in the 
respiratory tracings observed in group 2. 

In answer to the question about the correlation between the mean expiration- 
inspiration angle and the rate: Within a certain range of rate there is no such 
correlation. When one is dealing with very rapid rates of respiration, undoubt- 
edly the artefact due to the speed of the kymograph influences the correlation. 
The hypochondriacal patients reported that they had the same ideas as did the 
subjects used as controls, but little change was observed in the respiratory tracings 
for the hypochondriacal group. 


Tue Torat Pusu MeEtTHoD IN TREATMENT OF SCHIZOPHRENIA. Dr. ABRAHAM 
MYERSON. 


This paper presents an amplification of well known methods of approach to 
the treatment of the mentally sick. The only claim to originality lies in the 
general underlying theory and in the aggregation of forces used, this being the 
basis for the term “total push.” 

It is here claimed that hospitalization of a patient under the circumstances of 
the care usually given produces a “prison stupor” or a prison psychosis which 
interacts with the original schizophrenia. Schizophrenia is mainly a retreat from 
social contact into delusion. The negativism and the cerea flexibilitas of the pro- 
nounced catatonic type represent the extreme form of this retreat. The history 
is that of a gradual or sudden withdrawal from ordinary social relation into 
solitariness, lowered initiative and general passivity, and with it are often associated 
disturbances in the functions of the organism, such as disturbed sleep, vasomotor 
disorders, usually of a passive type, and lowered capacity for exertion. The 
patient finds social relations and contacts either linked with delusion or painful in 
some form. There are commonly the feeling of reference, of unfriendly attitude on 
the part of others, and inability or unwillingness to face and to hold converse 
with others. 

Such a patient is placed in an institution. Immediately, all initiative is taken 
from him. His social contacts become even more diminished. He becomes 
entirely passive. He is immersed in monotony; more important, perhaps, he lives 
in a motivation vacuum; that is, reward and punishment disappear from his life. 
He is neither praised nor blamed for his conduct. The ordinary man depends on 
these motivations for the bulk of his conduct. Fear of the law and, more potently, 
fear of the ill opinion of others operate with enormous force in the lives of every 
one, and together with this praise and reward act as tonics to conduct which 
never lose their potency. In other words, the dynamic retreat of the schizophrenic 
person is enhanced in all directions by the usual care which he receives in the 
hospital. 
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This retreat is not as deep as it seems, and I shail state at this point that, 
from available evidence, the symptoms of dementia praecox are not as deeply 
grounded nor as unalterably related to lesion as has been assumed. Even the fact 
of its heredity does not necessarily involve hopelessness, since there is the 
paradigm of diabetes to encourage one in treatment of the constitutional diseases. 
One may assume that whatever lesion exists is not extensive; that here there is 
chiefly an imbalance of personality, much like the physiologic imbalances produced 
by agents which create overactivity of one group of functions, such as those 
induced sympathetically, and which produce imbalance between sympathetic and 
parasympathetic activity. The -organism is an ecologic unit—chemical, physical 
and psychologic. Disturb the ecologic relation in one place and a change occurs 
in the activity of the organism which is surprisingly diffuse and may involve 
functions apparently far removed from the factor introduced. 

Partial Push—Since the day of Pinel, attempts have been made spasmodically 
and partially to substitute a more human atmosphere for that of the prison. 
Hydrotherapy; physical therapy; the use of drugs, diet and exercise, as well as 
occupation and entertainment, have played a role. These have not, however, been 
used with completeness or thorcughness. An experiment in this general direction 
has been carried on at the Boston State Hospital for the past two years. Every 
patient who is not bedridden has been removed from the ward at least once a day, 
weather permitting. Far more hydrotherapy has been used than previously. The 
diet has been amplified. Exercise, though not in great measure, has been brought 
into the care and handling of the patients. Entertainment has been enormously 
increased. For every day of the year there is some entertainment. Local groups 
of entertainers have volunteered their services, and the general life of the patient 
has thus been altered in the direction of receiving more sunshine, hydrotherapy, 
food and entertainment. 

The result has been definite improvement. The number of deaths has dimin- 
ished. The number of discharges has increased. The necessity for restraint and 
sedation has been greatly diminished. In tangible and intangible ways the mental 
and physical health of the patients has improved in this widespread approximation 
to more normal living. 

Similar experiments have been carried out for a short period at the Grafton 
State Hospital. The results have not been tabulated at this institution, but I am 
informed that in general there has been improvement. Patients sleep better. 
There is less difficulty with discipline. There has been a surprising lack of attempt 
to escape under conditions which it was assumed would lead to attempts of this 
kind. 

Total Push—With the partial push method as a basis, and on the theory that 
the prison stupor or psychosis plays a role in the increasing retreat of schizophrenic 
patients in hospitals, I evolved the scheme of “total push.” The term “total,” of 
course, is misleading in a certain sense, since totality is infinity and cannot be 
approached. However, a technic has been evolved which merits the term “total” 
as a relative designation. This technic is based on the introduction of the measures 
to be detailed. 

Material: A group of patients is selected for intensive treatment. These 
patients have been in the hospital for from five to fifteen years. They have shown 
no improvement; in fact, they have definitely and steadily deteriorated. Their 
symptoms are such as to make the diagnosis of schizophrenia incontestable. Their 
cases do not represent the early form of the disease, concerning the diagnosis of 
which there may be a difference of opinion, nor have the patients shown any 
evidence of spontaneous recovery or improvement. These two factors make diffi- 
cult the evaluation of such treatment as that with metrazol or insulin when these 
are given as recommended for the early form of the disease, since it is known 
(1) that diagnosis in the early stage is difficult and (2) that spontaneous remis- 
sions occur far more frequently than has hitherto been believed. A scheme of 
evaluation of results having been planned in advance, patients are treated as a 
group. 
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Treatment: This includes the following factors: 

1. General medical measures. (1) Diet. There are a high caloric diet, consist- 
ing of the basic house diet plus delicacies; tempting service, and the surrounding 
of eating with more ceremony. 

(2) Adequate supplementary supply of vitamins. 

(3) General ultraviolet irradiation, three to six times a week. 

(4) Insulin, 5 units three times a day, for selected patients. 

(5) Dextrose, from 15 to 30 Gm. three times daily. 

2. Better clothing. 

3. Tonsorial and other services. 

4. Exercise, play and other recreation. 

5. Psychologic and educational approaches. 

Records: A special series of records is taken for each patient. 

Results: These have been consistently in the same general direction. Patients 
have become much more cooperative and in many cases more social. They play 
games with skill and address. They show a definite interest in the total environ- 
ment. That the psychosis as a whole has been affected by this proceeding is not 
to be expected, and this objective is not sought at present. It is not here assumed 
that the method is a cure for schizophrenia. What is shown is that the deteriora- 
tion and general regression of the patient are, in large measure, artificial phenomena 
brought about by the environment in which the patient is placed, which interacts 
with his constitutional disorder. In many cases as marked changes have been seen 
as are noted with the pharmacologic measures, and since the patients have been 
selected on the ground of the chronicity of the disease, the results have been 
striking and have astonished veteran hospital people. 


DISCUSSION 


Dr. KENNETH J. TILLoTson, Waverley, Mass.: I have nothing to add to Dr. 
Myerson’s paper except to mention briefly some things that appeal to me par- 
ticularly in the total push method. Most psychiatrists at times become discouraged, 
or feel that something should be done for chronic patients who are deteriorated. 
By the total push method, the patients receive as much shock as they do from the 
metrazol or insulin shock method, which brings about improvement while the 
patient is at rest. After the first shock there must be some kind of shock to keep 
the patient going. 

At the McLean Hospital 11 patients were selected whose average duration of 
illness was more than eleven years, there being none who had been ill less than 
five years. The patient who has done best had been ill for twenty-five years and 
had been in hospitals for mental disease for twenty years. 

The important thing is that patients who have been isolated in their rooms, 
who tear their clothing and have done this for years and who have not been any 
farther than the hospital grounds have been pushed until they get into motion. 
One patient had been in the hospital for twenty-five years; he lay in bed and used 
vulgar and profane language. We instituted the total push method for him. He 
began to talk to the nurses; he is now going to the dining room, a fact which 
represents much. He goes to the physical therapy department; he plays pool and 
goes into the gymnasium. He is working actively now. 

Results with 3 other patients were equally dramatic. They had not been out 
of the wards for several months. One had had insulin therapy last winter and had 
regressed to the catatonic state. He was given insulin again and placed under a 
modified program. ‘Then the total push method was started. The patient is now 
doing well. 

The group was made up entirely of chronic and hopeless schizophrenic patients. 
All were more or less deteriorated. One knows what they have not done, but not 
what they are capable of doing. The total push method demonstrates this. It has 
been tried in isolated cases from time to time in the past, but with this series of 
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patients it was used systematically, and there is the value of the method. Some 
may regress, but it is gratifying to know that efforts are being made to help these 
deteriorated patients; if one patient in the group could be restored the efforts 
would be worth while. 

Dr. M. RatpH KauFMAN: The discussion of this paper has interested me 
greatly. Much has been attempted under the guise of treatment of schizophrenia. 
This has included metrazol, insulin and malaria, and success has varied. It seems 
that what has been neglected is to treat the patients as human beings; Dr. Myerson 
has done this rather consistently. Allowing for the first enthusiasm for the “total 
push” treatment, I believe that, though it may not cure the patients, it will, 
nevertheless, have excellent results. 

Dr. W. SarGant: A patient of mine had a mild schizophrenic attack twenty- 
five years ago and was protected by his mother. After two months in the hospital 
he was discharged as improved. A second patient, ten years before coming to the 
hospital, had had an attack of anxiety. After three months in the hospital he 
returned home. These cases are good examples of the results of the total push 
method, 

Dr. WILFRED BLOOMBERG: I am impressed by Dr. Myerson’s paper. Something 
like the total push method was used with prisoners at the Norfolk Prison Colony. 
The object in building the colony was to bring to bear on convicts the impact of 
as nearly a normal way of living as it is possible to attain within a prison. 
I think it should be noted that, though Victor Nelson’s statement about prison 
stupor is true, there were still prisoners who did not respond to the “total push” 
method. A certain number of the men could not stand the additional responsi- 
bility put on them by the community type of living, and their personalities collapsed 
completely. They were unable to deal with the increased activity and responsibility 
that were given to them, as compared with restrictions at the State Prison at 
Charlestown, Mass. I think one cought to keep in mind the occasional failures of 
the total push method among prisoners and the implication this may have in treat- 
ment of schizophrenic patients. 

Dr. E. S. Assot: I am much interested in the total push method. People are 
all self pushers. Schizophrenic patients show a lack in the intensity of the self 
pushing. This is one reason why they settle back and do nothing. When they 
become too bad they are sent to a hospital. The external stimulation of the total 
push methed revives the latent ability to push themselves. 

Dr. Putirp Sotomon: How expensive is the method, and are the results worth 
the expense? Dr. Lennox, in “Shall They Live?” (in The Amarican Scholar), 
pointed out how negligent the medical profession has been in not devoting adequate 
attention to the sociologic and economic aspects of general therapeutics. To serve 
society best, the physician must keep in mind the probable eventual productivity 
of the patient when he is determining how much of society’s money should be 
spent on treatment. 

Dr. ABRAHAM Myerson: Without the cooperation of Dr. Tillotson the total 
push method could not have been adequately tested. His energy and the institution 
with which he is connected gave the necessary push and opportunity. 

In regard to Dr. Sargant’s point, I emphasize what I stated, namely, that 
schizophrenia is not as “deep” a psychosis as it appears to be. It is possible, I 
suppose, to push a schizophrenic patient in the wrong direction and to deepen the 
psychosis. While the background for schizophrenia is undoubtedly constitutional, 
the evolution of some of the symptoms, and possibly their elicitation, is environ- 
mental. 

Dr. Bloomberg’s remarks are pertinent. People have the capacity to push or 
to be pushed. The schizophrenic person undoubtedly has not the native capacity 
to push against the environment, and he retreats, willy-nilly, into a sort of mental 
stupor, which is called deterioration. The point of my paper is that the deteriora- 
tion is, in large measure, an artefact and can be removed by the total push method. 
I am not saying anything in this respect about the cases of early dementia praecox. 
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Dr. Abbot does not like the terms dementia praecox or schizophrenia. Perhaps 
he likes parergasia better. No term states the whole truth; as for the condition in 
these cases being schizophrenia, all one can say is that it corresponds exactly to 
that situation. 

As to Dr. Solomon’s question of expense and his general implication that all 
treatment of such patients is not worth while, that the expense to mankind is too 
great to be borne, both financially and in respect to energy: This raises the age- 
old question of who is fit to survive and what the physician’s duties are. The 
hard-headed biologic point of view, which I am surprised to see Dr. Solomon 
shares, is that it would be better if the seriously sick were allowed to die; thereby 
society would be purged of its inferior and weaker elements. This has been 
elaborated in many ways. However, it can easily be seen that this concept, inde- 
pendently of its effect on the development of human sympathy and kindliness, 
which are matters of great importance to any organized social structure, is not 
borne out by the observable facts. There are more degeneracy, more social con- 
fusion, less social development where there is less social care of the unfortunate. 
Compare China and Norway. Compare Massachusetts with some backward com- 
munity in the United States. Where there is more social care there is on the 
whole greater intellectual and better physical development. 

The formula for the survival of the fit is not workable at present. The impor- 
tant question at once arises: Who are fit to survive? I have also noted that 
when biologists of the hard-headed school have sickness in their families, they go 
to physicians and ask for medical help, irrespective of any preconceived theories 
they may have. 

I might answer Dr. Solomon by the statement that I believe in the traditional 
position of the physician—cure, if you can; help in every way possible, and do 
no harm. 


NEW YORK ACADEMY OF MEDICINE, SECTION OF 
NEUROLOGY AND PSYCHIATRY 


IrvinG Parpee, M.D., Chairman, Presiding 


Regular Meeting, April 12, 1938 


MECHANISM OF THE REFERRED PAIN oF ANGINA PEctToris. Dr. HEYMEN R. 
MILLER. 


This paper is designed to present and emphasize the following points: The 
paroxysm of angina pectoris represents an abnormal burst of activity of the entire 
autonomic system. The activity of the sympathetic division, especially, is to the 
fore; the vagal innervation has a subordinate, often an inconsequential, part. One 
of the most prominent features of sympathetic action is pain and its distribution. 
The reference of anginal pain is accomplished by the cooperation of afferent 
somatic and afferent sympathetic visceral neurons. The impulses along both types 
of neurons converge on a common locus, in which mediation or transfer is accom- 
plished. The exact site of this locus is not established. It may be in the gray 
matter of the spinal cord, in the dorsal root ganglia or in the dorsal roots. The 
concept of Mackenzie and others of an intraspinal mediation is therefore not 
wholly acceptable. This concept is also open to the criticism, first, that the 
viscera themselves are not always insensitive to pain and, second, that reference 
of pain to dermatomes is not the sole way in which pain in the viscera is deflected. 

The neurons involved in the usual distribution of anginal pain and, similarly, 
those involved in unusual distributions are demonstrated and described. In con- 
nection with the latter, two fundamental anatomic premises must be considered: 
(a) the existence and function of accessory afferent groups of fibers capable, 
under certain circumstances, of taking over the burden of afferent conduction of 
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cardioaortic impulses of pain, and (b) an arrangement of visceral afferent fibers 
with multiple points of entry to the neuraxis. The entry of visceral afferent fibers 
into the spinal cord from any organ is over a wide range, in striking contrast to 
the more limited range of entry of somatic afferent neurons. 

When the predominance of entry of visceral afferent fibers from any viscus 
coincides with the receptor zone of mediation at the levels (first to fourth thoracic) 
concerned with anginal pain, extracardiac pain will be registered in the usual 
district concerned with anginal reference. Conversely, if the cardiac afferent inner- 
vation is predominantly grouped in a zone of entry that receives impulses from 
some other viscus, the latter and its dermatomic area will receive the brunt of 
referred anginal pain. 

DISCUSSION 


Dr. L. VospurcH Lyons: Dr. Miller is a cardiologist. He has seen people 
with anginal attacks who had pain in various parts of the body, sometimes in 
curious and unusual places. Knowing that the inciting cause is in the cardiac 
region, he has realized that the nervous system in some way is transmitting or 
short circuiting these afferent impulses. Therefore he has tried to think in neuro- 
logic terms. He has tried to determine the possible connections. In some cases 
there is experimental work to back up his conclusions. In other cases there is 
simply an anatomic connection; it remains for future neurophysiologists, or pos- 
sibly neurosurgeons, to prove or disprove some of the theories which he has 
advanced. In any case, he has posed a problem. He has covered a vast amount of 
literature, both in clinical medicine and in neurophysiology, and I think that he 
has brought the subject up to date. If it is possible for a person to have referred 
anginal pain in a molar tooth or in the appendix, one feels that everything may 
be connected with everything. There is, of course, a point of extreme interest 
and of great practical importance. It is wise to determine, if possible, what the 
pathway is before attempting radical surgical intervention. Too many early 
attempts at extirpation of the cervical sympathetic ganglia ended in failure, showing 
that there are many alternate pathways by which cardiac pain can travel. Finally, 
Dr. Miller should be complimented on his conception and building up of illustra- 
tions, which do not exist in any book to date; the artist deserves praise for their 
excellence and clarity. 


Dr. F. H. Pike: It is gratifying to a physiologist who has tried to follow 
these various pathways in the nervous system to find a clinician who does not 
regard the nervous system as a foreign body. As neurologists, we should recog- 
nize that these visceral disturbances constitute the largest and most fruitful field 
of therapy today. Not much can be done to remedy the damage caused by an 
intracranial tumor or abscess. The tissue is gone, and one cannot make it grow 
again. However, visceral disturbances have a relation to the nervous system, 
and I do not believe that either the clinician or the neurologist will reach his 
highest stage of usefulness until he can put the two together. Therefore, I com- 
pliment Dr. Miller on being a pioneer clinician in this field. 

I have had the privilege of reading his manuscript page by page, sometimes 
line by line, two or three times. I confess that I have learned a great deal. While 
I have been sitting here tonight the matter of referred pain has become perhaps 
a little clearer. One has invoked referred pain, almost as a demon, to explain 
anything one does not understand, no matter how extravagant the guesswork, but 
there are certain things one must discard. One must discard as referred pain the 
symptoms due to metastatic growths which involve nerve roots at a considerable 
distance from the primary site of the lesion. Phenomena of this kind may be more 
clearly stated in terms of the local signature, familiar to physiologists and psy- 
chologists. They appear to differ from those in the classic cases of subphrenic 
abscess cited by Mackenzie, which he sought to explain on the basis of afferent 
fibers in the phrenic nerve. The more one studies this the more one sees the wisdom 
of the classic dictum of Hilton: “The therapeutic value of rest and the diagnostic 
significance of pain.” I think, too, one must rule out as cases of referred pain those 
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in which there has been transfer by invasion along the lymphatic channels, setting up 
perhaps a process in a distant gland, which, fortunately or unfortunately, is located 
close to the course of spinal nerves. I had occasion about ten years ago to speak to 
laryngologists on pain in the head. At that time I was impressed by the drainage of 
the lymphatics from the head to the neck, where the chain comes in direct contact 
with certain cervical nerves which hook backward and are distributed to the 
back of the head. Later, I found that Hilton had pointed out the same thing 
seventy or eighty years before. One is dealing there not with referred pain but 
with conditions produced by an inflammatory process which arises, perhaps, at 
a considerable distance from the nerves affected but which in some way gets into 
the lymphatic chain and sets up a process in the nerves passing close to it. 

In the matter of cardiac pain it seems to me that one is approaching what must 
be regarded as referred pain. What referred pain is I do not know. I have seen 
many diagrams. I cannot understand them. There are too many gaps over which 
the nerve impulse is supposed to jump. As a physiologist, I have difficulty in 
following these supposed saltations. However, whenever two nerves, perhaps 
from widely different portions of the body enter the same dorsal root, in this case 
the lateral division, all of them with fine fibers and many of them unmedullated, 
I can see an anatomic background for true referred pain. What the process is 
I do not know. I am not inclined to regard as the mechanism collaterals in the 
spinal ganglion which terminate about certain of the cells. That leaves certain 
things to be desired. Unwittingly, I have had a part in the development of knowl- 
edge of multiple efferent and afferent pathways for the sympathetic chain. There 
is now good experimental evidence—purely objective, such as the blood pressure— 
that the exit from the spinal cord may be over any one of the ventral roots of the 
thoracic nerves. One can cut the spinal cord anywhere below the sixth dorsal 
root and the fall in blood pressure is insignificant. One can cut the descending 
portion of the sympathetic chain anywhere above the sixth thoracic and, again, 
the fall in blood pressure is insignificant. If, however, one cuts the great splanchnic 
chain below the diaphragm the situation is different. That was the work of one 
of my students, several years ago. I happened to be associated, too, in a part of 
the work Dr. Ashkenaz did on the afferent side. It is striking to see a given 
reflex, e. g., twitching of the panniculus carnosus muscle, persist after section of a 
considerable number of dorsal spinal roots; in order to abolish the responses com- 
pletely it is sometimes necessary to cut all the dorsal roots. Usually the pathway 
is predominantly through a few dorsal roots, but with such a multiple afferent 
pathway I think Dr. Miller is well within the grounds of anatomic fact in his 
concept of the mechanism by which cardiac pain may be referred to almost any 
portion of the body, from the shoulder to the gallbladder or pancreas or below. 


Dr. Ropert H. HAtsey: I wish to congratulate Dr. Miller on his work and 
his explanations. I regret, however, to hear him say “cardiac pain” when he is 
referring to the gallbladder or some other organ. I think it would be much clearer 
if he adhered to the names of the organs in talking about pain and omitted the 
term “angina” or “angina pectoris,” for, after all, one has a definite idea of what 
angina is without tying it up to various organs and getting away from the idea 
that it has something directly to do with the heart. Also, not all pain of this 
sort is cardiac pain; so one should not make the diagnosis until after one has 
proved that it really originated in the heart. 

Dr. HEYMEN R. Miter: In answer to Dr. Halsey: There is a sharp distinc- 
tion between aigina pectoris and cardiac pain in general. I have discussed this 
more fully elsewhere. At this time, however, I have emphasized that a paroxysm 
of angina pectoris represents a mass action of the entire autonomic system, espe- 
cially of the higher central nuclei. The various clinical manifestations of the 
paroxysm are expressions of the degree of activity on the part of the sympathetic 
and vagal divisions. Excessive sweating through cholinergic sympathetic fibers, 
constriction of the blood vessels, psychic and sleep derangements and, above all, 
pain—in this instance, pain of angina pectoris—are evidences of sympathetic activity. 
On the other hand, cardiac pain may arise from a variety of circumstances with 
little or no activity of the autonomic nervous system, as in cardiovalvular disease. 
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I have tried to show that anginal pain primarily, but for that matter any type 
of cardiac pain, may spread through the body by nerve pathways and that these 
pathways consist of a diffuse visceral afferent system. The distribution of these 
fibers, their multiplicity and their predominance of entry into the neuraxis deter- 
mine the various patterns of distribution of referred anginal pain. 


TREATMENT OF DISTURBED PATIENTS WITH SODIUM CHLORIDE ORALLY AND INTRA- 
VENOUSLY IN HYPERTONIC SoLtuTiIons. Drs. Kart M. BowMan (by invita- 
tion) and KEISER (by invitation). 


This article was published in full in the April 1939 issue of the ARcHIVEs, page 
702. 


DISCUSSION 


Dr. S. BERNARD Wortis: The members of the section have listened to an 
important contribution to the physiologic treatment of mental states. The simple 
method of giving an organism water and sodium chloride when it is deprived of 
these substances would seem to help in restoring a state of normal function. It is 
important to remember, as Drs. Bowman and Keiser pointed out, that the status 
of the chloride content of the blood and spinal fluid is not necessarily proof that 
the brain is adequately supplied with these salts. For example, in states of dehy- 
dration about 50 per cent of the fluid comes from the muscles and skin; this means 
that about 50 per cent of the salt is removed from these foci. It is remarkable 
that the spinal fluid and blood maintain their chlorides avidly in the presence of 
such nonphysiologic states. One should not confuse the factor of vitamin C defi- 
ciency with that of dehydration. Vitamin C deficiency is merely an indication of 
the food factor deficiency to which the organism is subjected, and is not necessarily 
related to the dehydration or hydration of the organism. 

In the management of schizophrenic excitement, the use of sodium chloride 
should perhaps be restricted to those patients who give clearcut evidence of 
dehydration. Of course, studies of the anions and cations of the blood and cere- 
brospinal fluid are indicated, to prove Dr. Keiser’s thesis. Drs. Bowman and 
Keiser have utilized another important factor in the treatment of excited patients 
not only in restoring them to a sodium chloride balance but also in superimposing 
treatment with sugar. One has come to learn that sugar is the prime fuel for 
the brain, that sugar and lactic acid are the vital materials that are used by the 
brain in its normal functioning. Perhaps part of the cures are attributable to the 
fact that the sugar, when present in sufficient quantities in the blood, acts as a 
buffer to prevent brain tissue from being injured by toxic or noxious materials. 
That was proved by the work of Quastel, who showed that narcotics diminished 
certain vital metabolic functions of brain tissue. However, if sugar were added 
to the substrate, the brain could easily overcome the effects of certain noxious 
materials in the blood. 

The sodium and potassium ions are important in maintaining the equilibrium 
between the blood and the cerebrospinal fluid, and these two alkalis also represent 
an important factor in the general metabolism. Their influence is seen to be even 
more conspicuous in the water metabolism of the organism. Blum and his collab- 
orators, in recent years, showed the importance of sodium and potassium. The 
sodium, not the chloride, is chiefly responsible for retention of water in the tissues. 
Potassium is important in so far as it favors elimination of the sodium. Thus it 
appears that the exchanges not only between the blood and the cerebrospinal 
fluid but also between these fluids and the tissues depend on the presence of sodium 
and potassium in the body. Dr. Keiser has restored the equilibrium of these 
substances in the body to enable the brain to function more normally. 

One more word. Although many illnesses, such as syphilis of the central 
nervous system, epilepsy, nephritis, multiple sclerosis and migraine, have been 
studied from the point of view of their salt metabolism, by measuring the quantities 
in the blood and the spinal fluid, these studies have not yet given any clues. Never- 
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theless, one cannot rule out the possibility that sodium metabolism is at fault, 
because there is a tendency for the organism to maintain a normal quantity of 
this substance in the blood and spinal fluid under adverse circumstances. The brain 
is stocked with all the inorganic substances found in nature. Calcium is stored in 
large quantities. In rickets the calcium content of the brain drops. Little is 
known about the normal electrolytes in the brain. Thus, one is at a loss to 
recognize pathologic values when they are found. Various regions of the brain 
contain differing amounts of electrolytes. Copper and zinc, for example, are 
stored in the brain during intrauterine life and increase only slowly after birth. 
Magnesium is present in the fetal brain in larger amounts than in any other fetal 
organ. Ina patient suffering from Wilson’s disease, the copper content of the brain 
cells is much increased. The bromide content is thought to parallel closely the 
mental state of the patient and is reduced during states of excitement. The bio- 
chemical approach offers a rich field for research. I think Dr. Bowman and Dr. 
Keiser have made a valuable contribution to understanding of one of the most 
important reactions seen in a psychiatric hospital, and they have applied physiologic 
methods in the treatment of pathologic states with mental coloring. 

Dr. NorMAN H. Joiiirre: I have one observation to make. It may be that 
the method of treatment advocated by Dr. Keiser is not fundamentally different 
from dehydration therapy. After all, Dr. Keiser’s patients were given sodium 
chloride by mouth or intravenously in hypertonic solution. That is a good, prob- 
ably the best, method for lessening cerebral edema. In addition, it hydrates the 
general tissues by causing thirst and subsequent water intake. In experimental 
animals, if hypertonic solution of sodium chloride is given by intravenous injection, 
the animal will, I think, within five minutes drink sufficient water to make the 
solution of sodium chloride injected a physiologic one. Thus, when these disturbed 
patients are given plenty of sodium chloride the cerebral edema, if present, is 
reduced, and, in addition, the general systemic dehydration is combated. © This 
seems to be a more rational and more physiologic method than to reduce cerebral 
edema by general dehydration. 

There is a word of warning. From time to time polyneuritis develops in 
patients, particularly those with manic stupor or other excited states, as well as 
those with general medical or surgical conditions, during treatment with paren- 
teral injection of large amounts of dextrose. In cases in which dextrose is 
given intravenously, the patient's condition as a rule precludes taking an ordinary 
diet by mouth. Unless attention is given to supplying a preventative amount of 
vitamin B: polyneuritis often develops. Therefore, in treating patients in delirium 
or in other states in which oral ingestion of food is little or nil, one must be par- 
ticularly careful that accessory factors of nutrition are also provided. 


PuysioLocic ASPECTS OF THOUGHT AND EMOTION, WITH PRESENTATION OF ILLUS- 
TRATIVE CASES OF LOBECTOMY AND Lospotomy. Dr. RicHarp M. BRICKNER. 


DISCUSSION 


Dr. FREDERICK TILNEY: Several years ago I had the pleasure and honor of 
announcing Dr. Brickner’s book on the study of case A as the outstanding pro- 
duction of that year, and I should like to add that I think it is the outstanding 
production of the period since. Tonight I have the great honor of saying that 
since that time, in my opinion, he has handled the entire subject of the central 
nervous system, particularly the brain, with added skill and preciseness. In fact, 
I believe he has put the brain back into human life and done much to give a 
tangible, actual basis for understanding many of the things about which one has 
thought vaguely in the past. 

I should like to stress several of his outstanding points. He has emphasized 
what has been a great and perplexing factor in understanding one’s reactions, the 
intellect, and has given it an actual anatomic basis. I do not believe that any one 
here will agree with every specification that he has made concerning the anatomic 
character of the intellect. There are several points in which I might differ with 
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him, but in the main his work has been bold and daring and has laid out a tenta- 
tive scheme for understanding the intellect as a material thing and as something 
not covered, as it has been, with all kinds of terms, many of which are misleading. 
This he wisely has done merely as a hypothesis. Then, he has added a physiologic 
consideration of the intellect. In the diagrams in which he showed the caudofrontal 
and frontocaudal connections he has also made a connection with the thalamus 
and the hypothalamus. These, I think, are wisely added and bring in many fea- 
tures of intellectual function which would otherwise be missed. Finally, he has 
added a pathologic discussion of the intellect, illustrating his ideas in that respect 
with excellent cases. These cases will bear careful study and will illuminate the 
subject so well that there can be no question as to what he has contributed. He 
has, in a word, given one an organ with which to govern one’s life. 

I was particularly interested in his outlines showing the various levels, largely 
longitudinal, of the segments of the intellect. One may notice that in these dia- 
grams the site of what he calls abstract thinking is chiefly in the frontal region. 
It used to be called the prefrontal region; I think it still is. The symbolic 
expression in that prefrontal region will be recalled—the summary, the concentra- 
tion, the ultimate bringing together of all the constellations lying behind into the 
final concept, “Courage is admirable.” I can only wish that courage of this kind 
will prevail and pervade and characterize the future study of the brain and that 
as neurologists we shall begin to look for physiologic processes based on anatomic 
situations and subject to pathologic changes. When we do that, we shall have 
put neurology back in the old faith, and we shall be able to controvert that dictum 
of an earlier and more primitive generation which said that neurology was a 
finished chapter and that little could be expected of it. No statement was ever 
more inane or more fatuous. I, for one, hope we can go back and begin to work 
along such paths as those we have been following this evening. 


Dr. IsraAeL S. WECHSLER: I find it somewhat difficult to discuss Dr. Brickner’s 
paper. He took on a large order, and I doubt whether any single person can 
quite fill it. To speak of the physiology of thought, of instinct and of emotion, 
then of the anatomy, the philosophy and the psychopathology of ideas is a task 
too difficult to encompass, even in a volume. Like Dr. Tilney, I believe that the 
effort is along the road on which alone one will ultimately learn what thinking is. 
Like every neurologist, too, I believe that function and structure are one, and 
that in the realm of intellect, as in that of every other activity of the body, we 
shall have to learn both in order to understand intelligence. It may well be that 
much of what passes for psychology today will in years to come be found to be 
plain gibberish. 

The terms and the language which Dr. Brickner used: make it extremely difficult 
to express simple ideas. I shall come in a moment to his definition. The attempt 
to speak of ideas in physiologic terms dates back a long time, all the way to 
Lotze, Fechner, Helmholtz and Wundt. They tried to place psychology on an 
anatomic and physiologic basis. Later came the great Pavlov. Watson, too, who 
appropriated some of the Pavlovian ideas, thought along similar lines. 

When Dr. Brickner speaks of an “intellectual neuron,” one gets a sense of 
intellectual discomfort. Does he mean that the neuron is intellectual or that 
neurons do intellectual work? It is an appealing, but, I believe, a deluding, phrase. 
It merely substitutes one phrase for another. Similarly with the definition of an 
idea. Dr. Brickner speaks of it as a discharge without an end organ. At first 
the definition appealed to me, but on reflection I began to wonder whether it is 
true. The older physiologists and psychologists used to speak of conative ideas. 
If one watches an imbecile and a thinker, neither of whom speaks, one recognizes 
that a great deal goes on in the thinker’s mind and nothing in the imbecile’s. 
There is expression to ideas, however imperceptible. The Watsonian idea is that 
all thinking is secondary to muscular activity; conversely, all thinking expresses 
itself in motor activity. Some philosophers have said that the moment one ver- 
balizes an idea it ceases to be one. The moment one has put it into words, one 
has done something to the idea. All know how difficult it is to put ideas into 
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words, how frequently one verbalizes thoughts differently from the way one thought 
them. It is a question, then, whether the definition advances one’s understanding. 

Dr. Brickner speaks of intellect as if it were one thing. I think psychology 
has long discarded the notion of intellect as a faculty. Actually, there are intelli- 
gences, bits of intelligence. Some persons are intelligent along certain lines and 
others along other lines. Then, there is the question of intellect and consciousness. 
One can be conscious without being intelligent. I do not know whether any one 
can be intelligent without being conscious. It is a question of awareness, what 
philosophers and psychologists used to speak of as apperception. It is the ability 
to look into one’s soul, as it were, and also to re-produce or re-project. It depends, 
too, on what kind of intelligence one has in mind. There is also the question of 
memory and intelligence. What is memory? Dr. Brickner speaks of engrams, 
but the idea of engrams is merely a working hypothesis. The idiot (savant) may 
have tremendous memory and no intelligence whatever. So there may be memory 
without intelligence, but there can be no intelligence without memory. Note, too, 
that there is no memory faculty, but many and various kinds of memories. 

Take, for instance, the question of attention. Attention means the exclusion 
of a great many ideas in order to concentrate on one idea or a group of ideas. 
It is the singling out or circumscription of one thought without regard, at least 
for the moment, to other thoughts. In that case one is dealing with a narrowing 
of consciousness. This ability to narrow consciousness may be the finest example 
of a great intelligence. Many people who gather wool by thinking all over the 
lot are unintelligent. Then, too, there is the question of speech and intelligence. 
It will be recalled that Marie and Moutier identified language and intelligence. 
We know that is not altogether true, but we also know that if one deprives a 
person of language, that is, makes him aphasic, one robs him of intelligence. It 
may be well to point out that the person with motor aphasia is more intelligent 
than one with sensory aphasia. The reason is that in sensory aphasia the patient 
is deprived of his avenues of perception, and so of understanding. One recalls 
the philosophic dictum: “nihil est in intellectu quod non prius fuerit in sensu,” 
which means that nothing is in the intellect which is not previously in sensation. 
In other words, the sensory part of intelligence is of paramount importance. 

Dr. Brickner is right in saying that abstraction and synthesis are attributes 
of intelligence. Goldstein attributed abstraction and Brickner synthesis to the 
function of the frontal lobe. That is possible, but intelligence is not alone abstrac- 
tion and synthesis. Analysis, or the breaking down of thought, also forms part 
of intelligence. It is a question in my mind whether one is justified in speaking, 
even by implication, of the frontal lobe as the seat of intelligence. I know Dr. 
Brickner did not say this, but the implication is there. Intelligence is a function 
of the whole brain, as is consciousness. ‘ 

It is too great a task to discuss emotion in relation to ideas. It is difficult to 
define an emotion. To speak of “feeling tone” alone does not add clarification. 
There can be feeling tone without ideas. Many a patient may feel afraid and not 
know of what. There may be an idea, but if the patient is not aware of it, it 
does not exist, at least not for him. Emotion may be dumb, primitive and inex- 
pressible. Whether there can be ideas without emotional tone is another question. 

I do not know how much Dr. Brickner has contributed to the understanding 
of thought, but I admire his courage and feel that he is on the right road in 
thinking in neurologic terms. Many believe that in recent years the pendulum has 
swung altogether too far if the direction of introspective, or armchair, thinking. 
Casamajor once remarked that some psychologists and psychiatrists resent the 
fact that man has a brain because one has to learn its anatomy and physiology and 
reckon with it. From the way in which some persons think one might not suspect 
that man has a brain. As a matter of fact, there is such an organ, and it is the organ 
of thought. However, in a few hundred years one may learn how the brain thinks. 
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Book Reviews 


Konstitution und Wesenanderung der Epileptiker. By Karl H. Stauder. 
Price, 10.50 marks. Pp. 196, with 31 illustrations. Leipzig: Georg Thieme, 
1938. ; 


From a study of the responses of epileptic patients to the Rorschach test 
Stauder draws sweeping conclusions concerning the “constitutional” factor in 
epilepsy. In this test the patient is asked what blots of various shapes and colors 
look like. A complicated count is taken of the promptness, number and variety 
of responses, of whether interpretations deal principally with form or with color, 
of whether they there are of animals or of moving objects and of whether they 
are pleasant or unpleasant. Stauder agrees with Rorschach that epileptic persons 
give a typical response. The scoring of responses is too diffuse and elaborate for 
reproduction. The characteristics of epileptic persons which the test reveals are 
disturbances of perception, judgment and memory; of thought, which shows poverty 
of content, retardation, stickiness, circumstantiality, pedantry and good-natured 
dulness, and of action, which may be explosive or may denote irritability. The 
outstanding symptom of epilepsy is perseveration. 

These abnormalities of personality are inherent in epilepsy and are not the 
result of seizures, for they are as prominent in patients with few as in those with 
many seizures. The relatives of epileptic persons may show the characteristic 
Rorschach syndrome. The progressive personality change is an indispensable 
symptom of hereditary epilepsy. All persons with genuine epilepsy show signs of 
this personality change. Stauder therefore defines epilepsy as a tendency both to 
seizures and to specific personality changes. Three conditions accentuate the 
epileptic personality: an athletic constitution (found in 16 per cent of 600 epileptic 
persons), the use of phenobarbital and a certain type of seizure. Any condition 
which disturbs normal consciousness is a determining factor in the production 
of the Rorschach syndrome and the epileptic personality. The Rorschach syndrome 
present in epilepsy is present also in normal persons who have received large doses 
of phenobarbital. Epileptic persons who gave normal responses to the Rorschach 
test would present the epileptic syndrome if they were given phenobarbital or 
were in a cloudy mental state after a seizure. Stauder believes that phenobarbital 
accentuates the abnormal personality and psychopathologic behavior of patients. 
Seizures which involve prolonged clouding of consciousness are the most injurious 
to personality. Petit mal attacks do less harm. 

Mental deterioration is distinct from the personality disorders and is not dis- 
tinguishable from the dementia of other diseases. Unlike personality disorders, the 
degree of dementia is related to the number of seizures. Severe dementia blurs 
the typical epileptic Rorschach syndrome. 

Stauder’s conclusions are based on the following data: The Rorschach syndrome 
was not present in any of 34 normal subjects without history of seizure; it was 
observed in only 3 of 36 patients with tumor of the brain, cerebral vascular dis- 
ease or concussion (these 3 patients had tumor of the temporal lobe); in 24 per 
cent of 74 persons with traumatic epilepsy; in 6 per cent of 32 persons with 
residual epilepsy; in 50 per cent of 34 other patients with symptomatic epilepsy ; 
in 62 per cent of 358 patients with genuine epilepsy tested when free from seizures ; 
in 100 per cent of 63 such persons tested when in stuporous conditions, and in 
52 per cent of persons poisoned with phenobarbital, bromide or barbital. 

Stauder accepts the theory of cerebral vascular spasm as the immediate cause 
of convulsions. He reserves the term “genuine epilepsy” for patients with an 
inherited tendency to seizures and personality disorder. Of persons with traumatic 
or symptomatic epilepsy, about four-fifths showed some elements of the Rorschach 
syndrome and were said to have “provoked” epilepsy. About one-fifth showed a 
normal Rorschach response and were said to have “exogenous” epilepsy. There 
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was a small group, 31 of the hundreds of persons tested, who had few seizures 
and symptoms and could have been said to have genuine epilepsy except that they 
were normal mentally and gave normal responses to the Rorschach test. Dis- 
orders of this kind, called functional epilepsy, have no relation to genuine hered- 
itary epilepsy. Then there were the persons (relatives of patients) who did not 
have seizures but gave the epileptic Rorschach response—the epileptoid group. 

Though written in a cumbersome, repetitious manner, this monograph is a 
definite contribution to the psychologic study of epilepsy. In making the diagnosis 
of constitutional genuine epilepsy dependent on a patient’s performance with the 
blottogram and with certain disorders of personality, the author neglects glaring 
exceptions. The group of epileptic patients studied must have been more abnormal 
than groups encountered in private or clinic practice in this country. 


Ueber nihilistischen Wahn und Depersonalisation. By Dr. Arnold Weber. 
Price, 21.20 Swiss francs. Pp. 137. Basel: S. Karger, 1938. 


Nihilistic ideas are “the affective, spontaneous verbal negations of the existence 
of objects or functions in spite of sensory impressions to the contrary.” This 
concept is the fundamental starting point in the present monograph. These ideas 
are to be differentiated, on the one hand, from the phenomena of depersonalization 
and derealization, in which the person accepts the existence of objects but does 
not have the proper feeling of their reality. On the other hand, the condition is 
to be differentiated from negativism, which expresses itself in actions rather than 
words and takes place as a response to a stimulus rather than as a spontaneous 
occurrence. Although the title implies a study of depersonalization, the author 
deals with it only as it is related to the understanding and development of nihilistic 
ideas. The material, consisting of 67 patients, 43 of whom presented an especially 
characteristic picture, is almost entirely representative of the latter form of ideas. 
Underlying the whole investigation is an attempt to discover the meaning of these 
ideas in relation to the general clinical picture in which they are found, the 
mechanisms of their formation and, especially, the type of personality makeup in 
which they are prone to occur. An attempt is made to differentiate ideas referring 
to one’s own body or its functions from those that negate the existence of outside 
objects and which the author designates as “projected nihilism.” As far as the 
person’s body is concerned, any organ or system may be involved, and in some 
cases the existence of the whole person may be negated. These ideas are closely 
related to depersonalization and in most cases seem to arise on the basis of it, 
the chief mechanism of their formation, according to the author, being an attempt 
at a defense against the feeling of estrangement involved in depersonalization. 
This presupposes a certain amount of aggressiveness on the part of the patient 
and, at the same time, certain features in the personality as it was prior to the 
development of the disease. They usually occur either very early in a given 
disease process or in the final stages and are found chiefly in schizophrenias of 
late occurrence, depressions of the involutional period and certain hypochondriacal 
states. They occur most frequently about the age of the climacterium, im contra- 
distinction to depersonalization, which is more frequent in earlier years. They are 
rare in senile and late arteriosclerotic mental diseases. 

In most cases there is a certain type of personality and early history, charac- 
terized by the following points: A hard, delayed childhood and adolescence; 
difficult environmental circumstances; pronounced conscientiousness; diligence in 
work; thriftiness; a feeling of independence, and a narcissistic, introspective, “self- 
made” attitude. There are usually a great deal of difficulty in heterosexual adjust- 
ment and marriage to a person definitely incompatible, and often older, and on 
frequent occasions divorce or separation precedes development of the symptoms. 
Characteristic of the personality is a certain mixture of cyclothymic openminded- 
ness, a sense of humor tinged with irony, a conservative sticking to accepted con- 
victions with schizothymic self observations, fantasy and readiness for splitting in 
the relationships of oneself and the outside world. Physically, such persons are 
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usually small, with various dysplastic features or defects in physical makeup, but 
no particular predilection for any of the Kretschmer physical types. Mentally, 
there are usually good insight into the pathologic aspects of the condition, marked 
self-accusatory and self-depreciative ideas, with definite bewilderment and hope- 
lessness, threats of suicide without serious attempts and a tendency toward seeking 
help and hospitalization. The author does not agree with some writers that 
intellectual deterioration is essential in the formation of these ideas. Considering 
their age, most of the patients are intellectually well preserved and, although not 
of as high original intelligence as patients with depersonalization, are practically 
never feebleminded. 

On the whole, the monograph is interesting, particularly from the point of 
view of painstaking search of a phenomenologic type, excellent descriptions of 
the material and good organization, At the same time, one misses thoroughgoing 
analyses of the dynamic forces in the development of such ideas, particularly in 
relation to early emotional factors. 


Epilepsy: Fundamental Problems of Its Pathogenesis. Prof. E. K. Sepp, 
Editor, Science Worker Emeritus ; Commissariat of Public Health, U. S. S. R. 
Contributions from the Clinic of Nervous Diseases, First State Medical Insti- 
pont of Moscow (Collective Vol. 11). Price, 10 rubles. Pp. 428. Moscow, 

37. 


This collective volume contains 21 contributions by members of the department 
of neurology of the First State Medical Institute of Moscow to various problems 
of epilepsy—clinical, physiologic and chemical. Fourteen articles deal with metab- 
olism of epilepsy and comprise a variety of chemical studies of the blood, spinal 
fluid and urine—before, during and after the epileptic attacks. Each problem is 
taken up in detail, in a separate chapter, accompanied by numerous tables. The 
chapters deal exhaustively with such problems as metabolism of epilepsy in general ; 
total protein content of the urine of epileptic persons; proteids of the blood, and 
cholesterol content, general condition and inorganic and organic constituents of 
the blood. In addition, there are chapters on the hemoencephalic barrier, muscle 
tone in epilepsy, the epileptic process in general and the psychologic peculiarities 
of epileptic persons. As to the possible explanation of the epileptic attack, Sepp 
considers Gowers’ hypothesis—that of a conflict between the tendency of the nerve 
cell to discharge its potential energy and the inhibition of the discharge—superior 
to any other offered and thinks that the hypothesis may be confirmed by facts 
given in this volume. The authors, however, do not pretend to have solved the 
problem of the pathogenesis of epilepsy, but the facts they have furnished, especially 
those dealing with the metabolism of the disease, must be immensely valuable. 
Metabolic studies show that epilepsy is essentially a metabolic disease process and 
not a morphologic anomaly, for neurohistology, neurophysiology or neuropathology 
does not give a satisfactory explanation of what occurs in epilepsy. 

The volume gives one an idea of the immense variety and complexity of the 
problems. of epilepsy, being, as the editor emphasizes, only the first step in studies 
of some of its phases. 

The second volume is to contain investigations on “the tension of the epileptic 
process,” which should lead, according to Sepp, to discovery of the proper methods 
of treatment of this mysterious disease. 

At the end of the book are short summaries (mostly in German) of each article, 
and the reader may form a fair idea of the contents, which in many instances are 
technical. 


Klinische Untersuchungen iiber motorische Erscheinungen bei Psychosen 
und organischen Hirnkrankheiten. By Barahona Fernandes, M.D. Price, 
18 Swiss francs. Pp. 111. Berlin: S. Karger, 1937. 


The author of this monograph is a student of Kleist and attempts to apply 
Kleist’s terminology to clinical syndromes. Kleist, in his “Gehirnpathologie,” 
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listed a hierarchic arrangement of psychomotor phenomena, the scale ranging from 
the purely reflex decerebrate rigidity through the “myotatic reaction” to the 
psychokinetic and catatonic manifestations. The myotatic reaction is analogous to 
paralysis agitans; it is largely of a reflex character, but is occasionally accessible 
to “psychic” influences (paradoxic kinesis of the patient with paralysis agitans). 
The psychokinetic reactions are farther from the reflex and closer to the “psychic” 
sphere. Finally, the catatonic reaction is hardly reflex at all. 

In his attempt to explain clinical phenomena by means-of this fourfold termi- 
nology, the author is obliged to balance closely to avoid stumbling over the pitfalls 
of his overlapping and interlocking designations. The terms as such are known 
from Kleist’s “Gehirnpathologie” : the magnet reaction; the associative performance 
(Mitmachen) ; the accommodating reaction (Entgegenkommen) ; the clutch reaction 
(Hackeln). Kleist’s description left many obscurities, which are by no means 
elucidated by the present monograph. 

The value of the monograph is in its many well described cases; its weakness, 
in its complex terminology. 


Zur Psychologie der Zwangsvorgange. By Hans Binder, M.D. Price, 11.80 
marks. Pp. 96. Berlin: S. Karger, 1936. 


It seems to be Binder’s object to bring order into the chaos of the “anankastic” 
phenomena. After reading the monograph one is left with the impression of having 
gained many valuable details, definitions and terminologic distinctions, but the 
chaos that was to be ordered remains hardly less chaotic. An attempt is made 
to define compulsory behavior as the resultant of two components: the offending 
and the defending mechanism (Stérungspsychismus and Abwehrpsychismus). How- 
ever, the examples which the author cites in illustration of his dichotomic dis- 
tinction are not convincing. The offending and the defending mechanism overlap 
and disturb the neatness of dialectic classification. Like Janet, Binder distinguishes 
between “psychoneurotic” and “psychopathic” compulsions. A further division is 
attempted in which the compulsion of the psychopathic personality is differentiated 
from that of the schizophrenic patient, and the latter from that occurring in the 
“organic syndrome.” The statement that in the patient with compulsions the 
splitting is “disintegrative’ while in the schizophrenic patient it is “dissociative” 
is too schematic to be useful in clinical differentiation. 

The author’s ideology is largely that of Klages, Husserl and Schilder. His 
language, unfortunately for the foreign reader, is also largely patterned after these 
models. It is involved and makes for difficult reading. 


News and Comment 


STAFF CHANGES IN THE NATIONAL COMMITTEE 
FOR MENTAL HYGIENE 


The board of directors of the National Committee for Mental Hygiene, Inc., 
announce the appointment of Dr. George S. Stevenson as medical director, to 
succeed Dr. Clarence M. Hincks, who has asked to be relieved of duties, except 
as part time field consultant, in order to give more time to the work of the National 
Committee for Mental Hygiene of Canada, of which he is the general director and 
founder. H. Edmund Bullis, who has served as executive officer of the National 
Committee and as assistant to Dr. Hincks, continues on the staff as part time 
business manager. 
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